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ABSTRACT 
A compulsory postgraduate statistics course was delivered as a Web-based course 
using the problem-based learning approach at Universiti Malaysia Sarawak. In 
this course, the 26 participants were presented with authentic problems that they 
tackled in small groups via computer conferencing. Quantitative and qualitative 
methods including questionnaires, interviews, e-mail messages, and computer 
conferencing transcripts were used to evaluate the effects of this mode of 
teaching. In particular, this study was interested in the participants' satisfaction 
with and achievement in the learning environment; the participants' attitudes 
toward statistics; the relationships between course satisfaction and achievement 
with participants' characteristics and instructional variables; and evidence of 
critical thinking. Findings in this study showed that a majority of the participants 
were satisfied with their learning experiences and achieved comparable learning 
outcomes with participants in face-to-face versions of the course. However, there 
were no significant improvements in their attitudes toward statistics. Although 
most participants were happy about the problem-based approach, a third felt that 
they were unable to contribute to or learn from the computer conferencing 
sessions. While there were isolated evidences of critical thinking in the computer 
conferences, the overall quality of the discussions was of a low cognitive level. 
Factors such as scholastic aptitude, mathematics background, and attitudes toward 
statistics seemed to influence achievement in the course and participation in the 
computer conferences. As Web-based courses require more commitment than 
face-to-face courses, participants need to be more active, motivated and self-
disciplined. Participants lacking adequate mathematics and computing background 
need to prepare themselves by taking prerequisite courses. To overcome the 
perceived lack of instructor presence in the course, the instructor may need to 
schedule more face-to-face sessions at the beginning of the course and provide 
technical and content support through e-mail and other communication means. 
Cooperative learning structures of dividing learning tasks or homogeneous 
grouping may be required for the computer conferencing sessions. 
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Given the proliferation of the Web and its access from homes and offices, this 
technology is being increasingly harnessed for tertiary education (Bragg, 1999; 
Karuppan, 2001; Schutte, 1997; Shih, 1998). Many instructors are now actively 
engaged in the design and development of Web learning materials. The constant 
improvement in Web technology has made the conversion of traditional courses 
into Web courses increasingly easier (Jiang & Ting, 1998, 2000; Khan, 1997; 
Schutte, 1997). With the Web, courses otherwise unavailable on-campus because 
of low enrolment or instructor availability can now be made available to students 
(Garrison & Borgia, 1999). A growing demand for continuing education through 
the Web is also changing the demographics of tertiary education students, with 
more students working full time and carrying family responsibilities (Eastmond, 
2000; Garrison & Borgia, 1999; Jiang & Ting, 1998; Oblinger, 2000). 
As Web technology is available and relatively user-friendly, it is suggested by 
some that tertiary education institutions that do not embrace the Web will be left 
behind in the race for globalisation, and educational and technological 
development (Inayatullah & Gidley, 2000). While there is a debate on the quality 
of courses delivered through the Web (Institute of Higher Education Policy, 1999; 
Rahm & Reed, 1997), higher educational costs, lifestyle requirements, a large 
population of adults students, and other competitive pressures have resulted in a 
substantial number of tertiary education institutions offering credit and non-credit 
courses via the Web. According to the U.S. Department of Education (1999), 
1,680 (or one third) of the two- and four-year tertiary education institutions in the 
United States offered distance education courses with approximately 1.6 million 
enrolments and roughly 60% of these institutions used the Web as their primary 
delivery technology. A compilation of over 4,000 such courses from accredited 
institutions IS available at "The Internet University" 
(http://newpromise.com/home/index.phtml). The "World Lecture Hall" 
(http://www.utexas.edu/world/instmction) has a listing of Web course materials 
developed by instructors from around the world. Other colleges and universities 
see offering entire degree through the Web as an important educational 
opportunity. Over a dozen "virtual institutions" primarily offering Web-based 
degree programs have been set up in the past decade. A compilation of degree 
programs and virtual institutions can be found at Geteducated.com's Directory of 
Online Colleges, Internet Universities, and Training Institutes 
(http://www. geteducated. com/ dlsites. htm). 
Berge, Collins, and Dougherty (2000) and Lai (1998) describe two common 
methods of using the Web for educational purposes in tertiary education: Web-
assisted and Web-based courses. Web-assisted courses use the Web to supplement 
face-to-face teaching (Lai, 1998). Lecture notes, examination scripts, and course-
related materials are archived on the course Web site, providing students with 
easier access to course-related materials. Web-based courses on the other hand 
utilise the Web as the sole delivery system. Provision of computer-mediated 
communication facilities, learning materials, assignments, testing and course 
management tools, and evaluation are some of the features of Web-based courses 
(Bourne, McMaster, Rieger, & Campbell, 1998; Mathew & Dohery-Poirer, 2000). 
In this mode of delivery, students are not able to complete the courses without 
having regular access to the Web. No face-to-face meeting is required but 
inforn1al meetings between students and the instmctor may take place (Lai, 1998; 
Mathew & Dohery-Poirer, 2000). 
Web-assisted courses are available in the teaching of statistics. For example, at the 
California State University at Nmihridge, a mathematics professor divided a 
statistics class, teaching one group traditionally in class and another using a Web-
assisted course. The Web-assisted course made use of a course Web site, e-mail, 
and an electronic chat room (McCollum, 1997). In the spring semester of 1998, 
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the Department of Mathematics at the University of Colorado offered two courses 
on the Web as the first stage in its distance learning program (Abrams, 1998). Wu 
(1998) reported the use of a Web site for a segment of statistics course in 
descriptive statistics for post-graduate students as part of his Ph.D. research. 
Friedrich and Anner (1999) described the development of a Web-assisted course 
to supplement a graduate course in educational statistics and measurement. More 
recently, Hunt and Tyrell (2000) reported the use of a Web-assisted course to 
supplement the teaching of an undergraduate statistics course while Malone and 
Bilder (200 1) discussed the development of a Web site for a statistics course. 
However, many of the attempts in using the Web for educational purposes have 
been directed at exploiting the latest resources and teaching tools. New vibrant 
teaching materials are developed with the anticipation that they will benefit 
students' learning (Karuppan, 2001 ). Some academics however remain sceptical of 
the pedagogical benefits of using the Web for learning purposes (Harmon & 
Jones, 1999; Karuppan, 2001). Nonetheless, most have felt the need to keep up 
with technology, to design more stimulating teaching materials to suit their 
students, or to unleash their own creativity. With the help of user-friendly Web 
authoring tools, it has become simpler to bring colourful, animated, and dynamic 
elements into lectures and teaching materials. Being the products of such 
enthusiastic efforts, the new teaching media are often expected to enhance 
students' learning. Since the current generation of students is computer-savvy and 
"wired" to the Web, it makes sense to assume that these new teaching media will 
pique their interest and stimulate learning. 
The infatuation with the technology of the Web tends to distract educators from 
the central issue of what makes for effective learning in this particular medium. 
Research is needed to study the effects of this technology on the instructional 
environments (e.g., learning process, student and instructor behaviours, and 
pedagogical issues) in tertiary education (Khan, 1997). For example, students 
constitute a heterogeneous group with different learning styles and needs. How 
well do they respond to these learning materials? Are they achieving the expected 
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learning outcomes? What effects do instmctional variables have on students' 
satisfaction or learning in Web-based courses? Perhaps, the logical next phase in 
integrating the Web in tertiary education is to step back and examine the 
characteristics of these students and the factors leading to their success in Web-
based courses. Furthermore, should traditional instmctor-centred learning methods 
be used in Web-based courses? Or, should student-centred learning methods be 
adapted to take advantage of the features available in Web-based course? Indeed 
Valery (200 1) pointed out that if educators continue to just re-implement 
conventional modes of teaching focussing on passive transmission, they could 
expect only marginal improvement. Bannan and Milheim (1997), Miller and 
Miller (2000), and Ring and McMahon (1997) commented that the use of the Web 
as an instmctional medium has not been grounded upon solid pedagogical theory. 
In recent years, the design of Web-based courses has increasingly been based on 
constructivism (Bragg, 1999; Jiang & Ting, 1998; Kanuka & Anderson, 1998). 
From a constructivist perspective, learning is an active process in which the 
student is building an internal representation of knowledge through personal 
interpretation of experiences. This representation is constantly changing; its 
structure and linkages forming the foundation to which other knowledge structures 
are appended (Bedner, Cunningham, Duffy, & Perry, 1992). The overall goal of 
constructivist-based learning is to encourage the student to think like an expert 
user of the knowledge domain rather than to organise knowledge into discrete 
facts and propositions in a hierarchical order and expects students to receive them 
passively. Jonassen (199la, 1991b), Lebow (1993), and Bragg (1999) conclude 
that constructivist learning is a good match for Web-based courses. 
Problem-based learning, a learning approach based on constructivism (Savery & 
Duffy, 1996), is active learning stimulated by, and focussed around a problem, a 
que1y, or a case that the student wishes to solve (Baud, 1985). It is not simply the 
opportunity to solve problems, but rather learning opportunities where solving 
problems is the focus or starting point for students' learning. Students have to 
identify and search for the knowledge that they need in order to understand and 
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solve the problem (Ross, 1997). Problem-based learning differs from problem 
solving commonly found in university and college programs. In problem solving, 
it is assumed that students have the knowledge required to solve a problem before 
they can start solving the problem; in problem-based learning, the knowledge 
arises from working with the problem (Baud & Feletti, 1997) 
Statistics educators have also began to advocate replacing teacher-centred lectures 
with constructivist learning environments in which students are encouraged to 
think and explore and construct their own understanding (Garfield, 1993). 
Through working in collaborative groups (Brown & Palincsar, 1989) and learning 
in authentic events (Brown, Collins & Duguid, 1989), students are encouraged to 
develop personal meanings. For example, Marshall, Ramirez, Plinshe, and Veal 
(1998) reported the Illinois Mathematics and Science Academy's initiative to 
create learning environments that foster deeper understanding of mathematics 
through the use of problem-based learning approach. Two articles in the Journal 
of Statistics Education, reported results of an investigation into using problem-
based learning for teaching biostatistics (Boyle, 1999) and an attempt to require 
students to complete a research project in an undergraduates statistics course 
(Yesilcay, 2000). Both researchers reported improvement in students' ability to 
understand and apply statistical methods. Students were also motivated and had a 
feel of working in an almost real-life environment. 
Computer-mediated communication, a component of Web-based courses, has 
been suggested as a useful base for implementing problem-based learning (Bragg, 
1999). Computer-mediated communication refers to the exchanges of messages 
among a group of participants by means of networked computers, for the purpose 
of discussing a topic of mutual interest (Gunawardena, Lowe & Anderson, 1997). 
Computer-mediated communication is achieved through e-mail, mailing list, 
Usenet, and computer conferencing, and may be supplemented by audio and video 
links (Adrianson, 2001; Klobas & Renzi, 2000). Computer-mediated 
communication can be asynchronous or synchronous, although the messages are 
almost always text-based (Adrianson, 2001; Klobas & Renzi, 2000). However, in 
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educational settings, computer-mediated communication is usually achieved using 
computer conferencing software such as FirstClass (http://www.softarc.com/) and 
WebCrossing (http://www.webcrossing.com/) (Klobas & Renzi, 2000). 
Computer-mediated communication has been shown to support learning, 
especially in the areas of literacy development, problem solving and cultural 
understanding (e.g., Austin, 1995; Ciffuentes, Murphy, Segur, & Kodali, 1997; 
Lai, 1996; Perkins & Newman, 1995; van Gorp, 1998). Students are assumed to 
actively construct knowledge by fornmlating ideas into words that are shaped by 
and built upon through the reactions and responses of others during computer-
mediated communication sessions (Harasim, Hiltz, Teles & Turoff, 1995). Much 
of the research on computer-mediated communication has compared interpersonal 
interactions between face-to-face and computer-mediated communications (e.g., 
McDonald & Gibson, 1998), as well as patterns of interaction (e.g., Hillman, 
1999), and investigated patterns of communication, content of messages and 
perceptions of learning achievement (e.g., Lai, 1997, 1998). However, in addition 
to the above, more research should be carried out on the effects of socio-
psychological factors such as computer skills, attitudes toward computers, and 
learning styles on the outcomes of computer conferencing (Fishman, 1999) and 
occurrences of critical thinking during computer conferencing (Collins, 2000; 
Owston, 1997). 
The use of problem-based learning as the pedagogical basis of Web-based courses 
is still in its infancy. For example, Catney and Currie (1999) have reported an 
initial effort to implement problem-based learning with Web support in an 
introductory pharmaceutical care course. Wegner, Holloway and Crader (1997) 
also reported an attempt to utilise the problem-based learning approach in a Web-
assisted course for administration, development and evaluation of school district 
curriculum. In Australia, Oliver and Omari (2001) have reported a project 
undertaken in a university to support problem-based learning. Although the use of 
problem-based learning has been found to be effective for face-to-face instruction 
6 
(e.g., Yesilcay, 2000; Boyle, 1999; Boud & Feletti, 1997), its potential in Web-
based courses has not been fully explored. 
1.1 Statement of the problem 
A Web-based statistics course with a computer conferencing component using the 
problem-based leaming approach was developed for the purpose of this study. 
This Web-based course was a compulsory course in the Master of Science 
(Human Resource Development) programme offered by a university in Malaysia. 
Twenty-six participants took part in this 14-week long course. Data collected for 
this study consisted of quantitative data from questionnaires and academic records 
and qualitative data from interviews, e-mail messages, and computer conferencing 
transcripts. This study aimed at investigating the participants' perceptions of the 
course and their achievement in the course. This study also investigated if the 
course was successful in improving the participants' attitudes toward statistics. 
This study further investigated the effects of the participants' characteristics and 
instructional variables have on satisfaction and achievement in the course. This 
study then attempted to document evidence of critical thinking within the 
computer conferencing discussion sessions based on the data gathered. 
1.2 Research questions 
The following research questions were asked in this study: 
Participants' perceptions of the Web-based course 
(RQ1) Were the participants satisfied with the Web-based course? 
(RQ2) What aspects of the Web-based course helped the participants' leaming 
in the course? 
(RQ3) What aspects of the Web-based course hindered the leaming process? 
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Participants' attitudes toward statistics 
(RQ4) Did the Web-based course improve the participants' attitudes toward 
statistics? 
Participants' achievement in the Web-based course 
(RQ5) Were there any differences in the achievement of the participants in the 
Web-based course compared to the participants of the same course 
conducted in the face-to-face mode? 
Participants' characteristics with course satisfaction and achievement 
(RQ6) Was there a relationship between the participants' characteristics and 
course satisfaction? 
(RQ7) Was there a relationship between the participants' characteristics and 
course achievement? 
Course satisfaction and achievement 
(RQ8) Was there a relationship between course satisfaction and course 
achievement? 
Instructional variables with course satisfaction and achievement 
(RQ9) Was there a relationship between instructional variables and course 
satisfaction? 
(RQ 1 0) Was there a relationship between instructional variables and course 
achievement? 
Critical thinking activities in computer conferencing 
(RQ 11) Were there any differences in participation pattern in the problem-based 
computer conferences based on the participants' characteristics? 
(RQ12) Was there any evidence of critical thinking based on the transcripts of 
the problem-based computer conferencing? 
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(RQ13) Was there a relationship between occurrences of critical thinking with 
social presence and teaching presence? 
1.3 Significance of the study 
This study may help educators and researchers, specifically in tertiaty education to 
better utilise the Web as an instructional tool. The intent here is not to generalise 
to all Web-based courses but to examine this one case in depth in order to 
understand the possibilities of integrating problem-based learning principles with 
Web-based online learning. This study can contribute to existing literature on 
Web-based courses and also has a potential impact on the implication for practice 
of Web-based courses. 
1.3.1 Contribution to the literature 
Linking constructivist theory and associated strategies such as problem-based 
learning to Web-based courses may provide valuable educational outcomes in 
tertiary education (Bragg, 1999). The combination of problem-based learning and 
Web-based learning environments is a match that is just emerging in the .literature 
(Catney & Currie, 1999; Corrent-Agostinho, Hedberg & Lefoe, 1998; Oliver & 
Omari, 2001 ). A study such as this, though small in scope, can add to the literature 
on finding effective ways to provide Web-based courses, and to apply problem-
based learning to Web-based courses. 
Furthermore, the issue of satisfaction and achievement in Web-based courses 
especially one involving computer conferencing and problem-based learning has 
yet to be conclusively resolved. There are few reported studies on Web-based 
courses using a problem-based learning approach in the literature (e.g., Catney & 
Currie, 1999; Corrent-Agostinho et al., 1998; Oliver & Omari, 2001; Wegner et 
al., 1997). Studies available in the literature on Web-based courses and computer 
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conferencing have reported a lack of critical thinking activities in computer 
conference discussions. This issue deserves further looking into, as there are few 
studies of this nature in the literature. Moreover, most of the studies reported were 
not conducted as collaborative or problem-based learning approach. This present 
study will extend the literature in this area of research as the study investigated the 
computer conferencing activities within the context of a community of inquiry, 
involving cognitive presence, social presence, and teaching presence (Garrison, 
Anderson, & Archer, 2000, 2001 ). This study will also contribute to the literature 
by looking at the occurrences of critical thinking activities and its relations to 
social presence and teaching presence. At present there is a gap in the literature, as 
most studies investigated cognitive presence, social presence, and teaching 
presence as isolated categories. 
Based on the findings reported in the literature, the effects of students' 
characteristics on satisfaction with Web-based courses, and achievement in Web-
based courses have not been conclusively determined (e.g., Fredericksen, Pickett, 
Pelz, Shea, & Swan, 2000; Hawisher & Pemberton, 1997; Jiang & Ting, 1998; 
Osborn, 2001; Siegel, Dubrovsky, Kiesler, & McGuire, 1986; Sturgill, Martin, & 
Gay, 1999; Swan, Shea, Fredericksen, Pickett, Pelz, & Maher, 2000; Wang & 
Newlin, 2002; Wen & Truell, 2001). This present study will contribute to the 
literature on the effects of gender, age, computer skills, scholastic aptitude, and 
learning styles with satisfaction and achievement in a Web-based course. In 
addition, this study also examined two other students' characteristics, the students' 
attitude towards statistics and their mathematical background, that have not been 
investigated in studies involving Web-based courses in the literature. Research on 
the effects of instructional variables on satisfaction and achievement in Web-
based course are still on going (e.g., Fredericksen et al., 2000; Jiang & Ting, 1998; 
Swan et al., 2000). This present study investigated the relationships between 
instructional variables (student-student interaction, student-instructor interaction, 
and perceptions of course activities) with satisfaction and achievement in a Web-
based course. 
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However, only some of the studies in the literature involved online collaborative 
tasks (e.g., Hawisher & Pemberton, 1997; Matuga, 2001; Siegel et al., 1986; 
Sturgill et al., 1999) and problem-based learning (e.g., Catney & Cunie, 1999; 
Conent-Agostinho et al., 1998; Oliver & Omari, 2001; Wegner et al., 1997). 
Therefore, this study will contribute to the growing literature on the 
implementation of problem-based learning in Web-based courses. 
1.3.2 Implication for practice 
Results from this study have implications for the practical implementations of 
Web-based courses. For example, findings on satisfaction with and achievement 
in Web-based courses can be used to support implementation of Web-based 
courses in a tertiary setting. Participants' perceptions of the Web-based course 
could also inform future educators of the possible problems in implementing 
Web-based courses. Furthermore, findings relating to the effects of participants' 
characteristics on satisfaction and achievement in Web-based courses can help 
educators to optimise the instructional resources and assist participants to benefit 
from the Web-based courses. Instructors can plan their instructional strategies 
better and participants can prepare themselves to gain maximum learning from 
Web-based courses (Bullen, 1998; McLean & Morrison, 2000). 
1.3.3 Implication for practice and contribution to the literature in the 
Malaysian context 
The government of Malaysia encourages the use of inforn1ation and 
communication technologies, in patiicular, the Web and the Internet to promote a 
learning society (Bajunid, 2001 ). The Malaysian National Information 
Technology Council (NITC) on Electronic Learning (http://www.nitc.org.my/) 
recommends that learning in Malaysia, in the new millennium, should make 
extensive use of the Web and other information and communication technologies 
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to create and maintain meaningful learning environments. The learning process 
should enable Malaysians to be knowledge builders and not just consumers of 
knowledge (Bajunid, 2001). The emphasis is on lifelong learning, a knowledge-
based society and the provision of flexible learning without the constraint of time 
and space. 
However, a review of the literature done in the year 2001 at five maJor 
universities in Malaysia with established education faculty, i.e. Universiti Sains 
Malaysia, Universiti Malaya, Universiti Kebangsaan Malaysia, Universiti Islam 
Antarabangsa, and Universiti Teknologi Malaysia, revealed only five research 
documents related to teaching and learning using the Web and hypertext. Two of 
these documents were undergraduate final year projects investigating technical 
aspects of Web-based instruction (Gan, 1997; Yew, 1996). A Master's thesis 
looked at users' perception towards Telecom Malaysia School Online (TMSOL) 
Web site, an online educational resource provided by Telecom Malaysia, an 
internet service provider in Malaysia (Seh, 1998). Another Master's thesis reported 
the development and evaluation of a secondary school history Web site (Chan, 
1997). The study by Chan (1997), however, based his Web-site development on 
criteria for effective Web page design, not on a pedagogical framework. 
Hajizainuddin (1999) in his Ph.D. thesis investigated the influence of learning 
styles, prior computer experience, and hypermedia's organisational structure on 
diploma in education students' attitudes towards and performance in a Web-based 
instruction on basic computer concepts and operation. 
Despite the enthusiasm over claims of the benefits of integrating technology into 
teaching and learning, there appears to be a lack of direction and efforts in 
research in Malaysia. Research that looks into the integration of technology, 
especially the Web, lacks grounding in appropriate learning theory. Literature on 
using the Web for teaching and learning is scarce and more on applications rather 
than theo1y (e.g., Chan, 1997; Gan, 1997; Hajizainuddin, 1999; Seh, 1998; Yew, 
1996). Educators in Malaysia tend to depend on recommendations and results 
from western research in integrating technology into the educational processes. 
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These results may or may not be applicable in the context of Malaysian 
educational system due to the differences in culture and learning environment. 
This study will hopefully be able to contribute to the growing knowledge on the 
applications and effects of integrating the information and communication 
technologies in enhancing the teaching and learning process in Malaysia. 
1.4 Definition of terms 
For the purpose of this study, the following definition of terms were used: 
Achievement: Course participants' achievement is the "performance by a student 
in a course: quality and quantity of a student's work during a given period" (Gove, 
1986, p. 16). In this study, achievement refers to the participants' final grades in 
the course. 
Asynchronous communication: Online communication that is not dependent on 
time. That is, participants can read responses and reply time-independent of the 
others with whom they are communicating. 
Cognitive presence: Cognitive presence refers to the extent to which the 
participants in a community of inquiry are able to construct and confirn1 meaning 
through sustained reflection and discourse in a community of inquiry (Garrison et 
al., 2000). Cognitive presence is a vital element in critical thinking, a process and 
outcome that is the goal of tertiary education. 
Community of inquiry: A community of inquiry is composed of instructors and 
course participants. It is assumed that learning occurs within the community 
through the interaction of three core elements: cognitive presence, social presence, 
and teaching presence (Garrison et al., 2000, 2001). 
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Computer conferencing: A type of computer-mediated communication where 
many participants can talk (written text typed on computer keyboard) to all other 
participants, and read their responses. The conversations (responses) are listed in 
chronological order, as a "string" or "thread". A conference may have many 
"items" that can offer discussions on many different topics, and the participants 
can choose to just read the string of responses and I or to respond by "posting" a 
response. In this study, the computer conferencing is based on the WebCrossing 
software (http://www. webcrossing. com/). 
Computer-mediated communication: Computer-mediated communication refers to 
the exchanges of messages among a group of participants by means of networked 
computers, for the purpose of discussing a topic of mutual interest (Gunawardena 
et al., 1997). Computer-mediated communication is achieved through e-mail, 
mailing list, and computer conferencing, and may be supplemented by audio and 
video links. 
Constructivism: Constructivism in this study refers to social constructivism rather 
than critical constructivism (Kanuka & Anderson, 1998). In social constructivism, 
knowledge is generated through social discourse, and through this interaction 
individuals gradually accumulate advances in their levels of knowing. How we 
construct knowledge is based on our social experiences where "the mind is 
instrumental and essential in interpreting events, objects, and perspectives on the 
real world, and that those interpretations comprise a knowledge base that is 
personal and individualistic" (Jonassen, 1991a, p. 29). 
Critical thinking: Critical thinking is thinking activities that are reasonable and 
reflective and focussed on what to believe or do (Bullen, 1998). In this study, 
critical thinking refers to the cognitive presence responses of the integration and 
resolution phases (Garrison et al., 2000, 2001) 
Internet: Worldwide network of computers linked together (a network of 
networks, actually) over phone system, satellites, and some cable systems. 
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Learning styles: Learning styles are stable and prevalent manners of approaching, 
obtaining, and processing inf01mation from one's environment (Curry, 1990). This 
study made use of Kolb's Learning Style (Kolb, 1985), that identifies four learning 
style groups: diverger, converger, assimilator and accommodator based on two 
dimensions (abstract-concrete and active-reflective). 
Problem-based learning: Learning that results from the process of working 
toward the understanding or resolution of a problem. The problem is encountered 
first in the learning process and serves as the focus for application of problem 
solving or reasoning skills, as well as the search for or study of information or 
knowledge needed to understand the mechanism responsible for the problem and 
how it might be resolved (Barrows, 1986). 
Social presence: Social presence refers to the ability of participants in the 
community of inquiry to project their personal characteristics into the community, 
presenting themselves to the other participants as "real people" (Garrison et al., 
2001 ). This element supports cognitive presence, facilitating the process of critical 
thinking among the community of students. 
Synchronous communication: Online communication that allows interaction to 
occurs at the same time among participants, as in classroom discussions. The 
interaction is simultaneous. 
Teaching presence: Teaching presence consists of two functions, which may be 
performed by an instructor or any participant in a community of inquiry. The first 
of these functions is the design of the educational experience. This includes the 
selection, design and development of learning activities and assessment, 
organisation, and presentation of course content. The second function is to 
facilitate discussions in the community of inquiry (Garrison et al., 2001). 
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Web-assisted course: Web-assisted courses use the Web to supplement face-to-
face teaching. Lecture notes, examination scripts, and course-related materials are 
archived on the course web site, providing participants with easier access to 
course-related materials. 
Web-based course: Courses fully available on the Web. Participants access all 
course-related materials from the Web site and engage in regular synchronous and 
asynchronous computer conferencing. Face-to-face interactions are not required. 
Web (World Wide Web): The Web, also referred to as the WWW, is an Internet-
based network that uses hypermedia technology. Users at their computers have 
"browsers" (Netscape, Internet Explorer), which are "graphical interfaces" that 
make utilising the vast information found in the networks connected via the 
Internet much easier. The idea is to make navigation easier for the user, by having 
the browser include embedded "programming language" in the various "tools" on 
the browser page. This makes it seamless for the user, as opposed to having a list 
of "commands" in programming language. Before 1994, this was necessary to 





This literature review chapter is divided into nme mam sections. Section 2.1 
describes how the literature review was conducted. Section 2.2 gives a brief 
description of the various stages of integrating the Web into tertiary education, 
emphasising the definitions of Web-assisted and Web-based courses. The next 
section, section 2.3, discusses the rationale for including computer-mediated 
communication into Web-based courses. This section also describes the guidelines 
for implementing computer-mediated communication and computer conferencing. 
Section 2.4 argues for the need to anchor Web-based courses in student-centred 
learning theories such as constructivism. This section also deals with problem-
based learning, an approach that enables the implementation of constructivism in 
Web-based courses and discusses guidelines for implementing problem-based 
learning. As this study involved the design, implementation and evaluation of a 
Web-based course in statistics, section 2.5 provides a review of issues in teaching 
and learning in tertiary statistics. This section also describes studies applying 
problem-based learning approach in tertiary statistics. Section 2.6 then provides a 
discussion on Web-based courses using problem-based learning approach. 
The next two main sections review the literature on the evaluation of Web-based 
courses. Section 2. 7 identifies the general framework for evaluating Web-based 
courses. This section also identifies variables that could affect the results of Web-
based course evaluation. Included in this section are the discussions on students' 
satisfaction, achievement and perceptions of Web-based courses. This section also 
discusses the relationships between students' characteristics with satisfaction and 
achievement in Web-based courses. This section then examines the relationships 
between instructional variables with satisfaction and achievement in Web-based 
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courses. Section 2.8 explores the literature on occurrences of critical thinking 
activities during computer conferencing and discusses an analysis model for 
investigating cognitive activities in the computer conferencing transcripts. This 
section also includes a discussion of the findings on computer conferencing 
transcript analyses in the literature. 
The concluding section, section 2.9, discusses how the literature impacted on the 
present study: the design and implementation of a problem-based approach in a 
Web-based course; the evaluation of the course; and the issues to be resolved and 
the issues that have not been investigated. 
2.1 Conducting the literature review 
A few key texts were referred to, to obtain an overview of the research topic. 
These texts were Duffy and Jonassen (1992), Duffy, Lowyck, and Jonassen 
(1993), Jonassen, Peck, and Wilson (1999), and Wilson (1996) for designing 
constructivist learning environment and integrating technology into constructivist 
learning. Baud and Feletti (1997) and Wilkerson and Gisjelaers (1996) provided 
readings on implementing problem-based leaming in various disciplines and 
tertiary education. The online Journal (~f Statistics Education 
(http://amstat.org/publications/jse/) provided relevant readings on the issues and 
problems in statistics education. The readings on Web-based learning and 
computer-mediated communication were available in Abbey (2000), Aggarwal 
(2000), Khan (1997), and Salmon (2000). 
A search of the libraries of five major universities in Malaysia conducted through 
Telnet gave a general idea of the extent of research conducted on the use of the 
Web for educational purposes. This search focussed on unpublished 
undergraduates' project works, Master's theses and Ph.D.'s theses. The researcher 
browsed recent articles (1997-2002) from online journals such as Technological 
Horizons in Education (http://www.thejournal.com/), Journal of Asynchronous 
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Learning Networks (http://www.aln.org/index.htm), Journal of Distance 
Education (http://cade.athabascau.ca/), Australian Journal of Educational 
Technology (http://www.ascilite.org.au/ajet/ajet.html), Educational Technology 
and Society (http://ifets.ieee.org/periodical/), International Review of Research in 
Open and Distance Learning (http://www.irrodl.org/), Journal of Computer-
Mediated Communication (http://www.ascusc.org/jcmc/), First Monday 
(http://firstmonday.dk/), and Journal of Research on Technology in Education 
(http://inte.mwc.edu/jrte/index.html, formerly Journal of Research on Computing 
in Education). The researcher also looked through various conference sites 
related to the use of the Web in education such as Australian World Wide Web 
Conference (http://ausweb.scu.edu.au/), and the International World Wide Web 
Conference Committee (http://www.iw3c2.org/). 
After completing these readings, the research topic and research questions were 
refined and a list of key terms that represented the research questions were 
compiled. This step involved identifying the most important tern1s in the research 
questions and locating other closely related terms. These terms were used in the 
search criteria for searching the databases available through the University of 
Otago's Library and in the Internet. Some of the key terms were "Web-based 
learning", "Web-based courses", "Web-assisted courses", "Web-based 
instruction", "online learning", "computer-mediated communication", "computer 
conferencing", "constructivism", and "problem-based learning". Other related 
terms were "satisfaction", "learning", "perceptions", "gender", "learning styles, 
"age", "scholastic aptitude", "computer experience", "interaction", "critical 
thinking", and "participation". The search criteria were linked with logical ANDs, 
and searches were limited to between a ten years period of 1992-2002. Journal 
articles were limited to refereed journals. 
The databases available at the University of Otago's library were Infotrac 
(covering arts, humanities, and social sciences), Web of Science (for science, 
social science, arts, and humanities), and Silver Platter - WebSPIRS (comprising 
educational and training database). The researcher also searched the ERIC 
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database (http://www.askeric.org/) and the Proquest Infom1ation and Learning 
database (http://www.proquest.com/). Searches for digital dissertations were done 
through the Proquest Online Dissertation Services 
(http://www. proquest. com/hp/Products/Dissertations.html). 
Once the key readings and journal articles were located, additional readings were 
obtained either by going backward or by going forward in time. By reading the 
references in the reference lists of the key readings and journal articles, the 
researcher went back in time, to better understand the background of the points 
raised in the key readings. The researcher went forward in time by using citation 
indexes. For example, the researcher decided that the article by Gunawardena et 
al. (1997) was an important paper on computer-mediated communication. The 
researcher then accessed the Web of Science citation indexes for arts and 
humanities available online through the library. Conducting a search using key 
words "Gunawardena CN" and "1997" produced a list of ten journal articles citing 
this article ranging from 1997 to 2001. Of these ten articles, five were relevant to 
the present study to fill in the gaps on the points raised by Gunawardena et al.'s 
( 1997) article between 1997 and 2001. The researcher then went backwards in 
time by using the reference lists in these five articles. 
2.2 Integrating the Web in tertiary education 
Technologies are tools that can help students to elaborate on what they are 
thinking and to engage in meaningful learning (Jonassen, 2000). Students use 
technologies as intellectual partners to articulate what they know, reflect on what 
they have learned, support the internal negotiation of meaning making, construct 
personal representations of meaning, and support intentional, mindful thinking 
(Jonassen, 2000, p. 24). One commonly used technology to support online 
learning is the Web (Huang, 2002). The Web provides hypertext and hypermedia 
links to facilitate educational instructions. Through the Web, learners can search 
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actively and discover rich resources to solve problems and construct knowledge 
(Huang, 2002; Jonassen, 2000). 
Bonk, Cummings, Hara, Fischler, and Lee (2000) and Bonk and Dennan ( 1999) 
outline a ten-level Web integration continuum of pedagogical choices for 
incorporating the Web in learning (Table 2.1 ). In levels 1 to 5, the Web may be 
viewed as an infonnation source or a place to share resources and prior work. For 
example, the Web can be a tool for marketing courses to potential students or 
sharing of syllabi with colleagues. It can be a medium to recognise students' 
efforts by posting previous students' work. Instructors can use the Web for posting 
course handouts and supplemental resources. When student's or instructor's Web 
resources are considered valuable, they may be re-purpose for instructors and 
students in similar courses. At none of these first five levels is the Web a 
compulsory component of a course. 
At the next five levels, the use of the Web includes graded components of a course 
or program. At that point, the students are held more accountable for their efforts. 
There is also a greater time commitment on the part of instructors. For example, 
when the Web is no longer just a free information source, instructors have to be 
selective in what is linked to their course Web site. They need to update and make 
sure that there are few unusable or dead Web links. 
As Web integration moves to levels 8 to 10, instructors begin to experiment with 
online debates and electronic discussions with the use of computer-mediated 
communication. At these three levels, the Web is no longer just a resource to 
supplement a course. It plays a central role within the course. While most students 
in a course at level 8 of the continuum are on campus, allowing for some face-to-
face meetings and informal interactions (Cummings, 1998), at level 9 they may be 
located anywhere in the world. Level 10 involves the co-ordination of entire Web 
programs. At this level, instructors need to consider how their course activities, 
interface, and expectations match with the other courses in the program. 
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Table 2.1 
A continuum of Web integration in tertiary education (Bonk et al., 2000, p. 58). 






Marketing/ syllabi via the 
Web 
Student exploration of Web 
resources 
Student generated resources 
published on the Web 
Course resources on the Web 
Re-purpose Web resources 
Substantive and graded Web 
activities 
7 Course activities extending 
beyond class 
8 Web as alternate delivery 
system for resident students 
9 Entire course on the Web for 
students located anywhere 
10 Course fits within larger 
programmatic Web initiative 
Description 
Instructors use the Web to promote course and 
teaching ideas via electronic brochures and 
syllabi. 
Students use the Web to explore pre-existing 
resources, both in and outside of class. 
Students use the Web to generate resources and 
exemplary products for the class. 
Instructors use the Web to create and present 
class resources such as handouts, prior student 
work, class notes and PowerPoint presentations. 
Instructors take Web resources and course 
activities from one course and, making some 
adjustments, use them in another. 
Students participate with classmates in Web-
based activities such as weekly article reactions 
or debates as a graded part of their course 
requirements. 
Students are required to work or communicate 
with peers, practitioners, teachers, and/or experts 
outside of their course, typically via computer 
conferencing. 
Local students with scheduling or other conflicts 
use the Web as a primary means of course 
participation, with the possibility of a few live 
course meetings. 
Students from any location around the world may 
participate in a course offered entirely on the 
Web. 
Instructors and administrators embed Web-based 
course development within larger programmatic 
initiatives of their institutions. 
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Finder and Raleigh (1998) propose four levels for integrating the Web in 
education: informational, supplemental, dependent, and fully developed. 
Informational use makes available on the Web, information such as course outline 
and assignments. Supplemental use requires students to use the Web to complete 
part of the course. The learning materials generally include links to related 
secondary sources. Dependent use makes available most of the learning materials 
on the Web and students partly use the Web to complete course assignments. 
Fully developed use is deemed as offering the course entirely on the Web without 
students and instructors meeting face-to-face. 
In tertiary statistics education, Boettcher (1999) refers to the use of the Web as 
"Web-presence", "Web-enhanced", and "Web-centric" courses. Web-presence 
courses entail putting only a syllabus and some homework problems on a single 
Web page. Web-enhanced courses make use of the technology to support 
distribution of course materials and students access to resources on the Web. On 
the other hand, Web-centric courses make use of the Web to facilitate access to 
course materials and support communication between instructor and students, 
among students, and between students and resources. 
Berge et al. (2000) and Lai (1998) refer to the integration of the Web in tertiary 
education as Web-assisted or Web-based. Web-assisted courses use the Web to 
supplement face-to-face teaching. Lecture notes, reading materials, course syllabi, 
assignments, examination scripts, and other course-related materials are archived 
on the course Web site, providing students with easier access to course-related 
materials. Web-based courses utilise the Web as a repository for instructional 
information and as the distribution channel for that content (Lai, 1998; Mathew & 
Dohery-Poirer, 2000). Provision of computer-mediated communication tools, 
learning materials, assignments, course management tools, and evaluation 
materials are some of the features of Web-based courses (Bourne et al., 1998; 
Mathew & Dohery-Poirer, 2000). Besides offering 24-hour, seven-days-a-week 
availability of teaching materials to students, Web-based courses also promote 
interactivity, students' active involvement in the learning process, and prompt 
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feedback. In Web-based courses, students are not able to complete the course 
without having regular access to the Web. No face-to-face meeting is required but 
informal meetings between students and the instructor may occur (Lai, 1998). A 
key feature that enables Web-based courses to be successfully conducted is the 
use of computer-mediated communication (Stocks & Freddolino, 2000). 
Thus levels 1 to 7 of the ten-level Web integration continuum (Bonk et al., 2000; 
Bonk & De1man, 1999) are similar to infonnation, supplemental, and dependent 
Web applications (Finder & Raleigh, 1998), Web-enhanced and Web-centric 
courses (Boettcher, 1999), and Web-assisted courses (Berge et al., 2000; Lai, 
1998). On the other hand, levels 8 to 10 of the continuum (Bonk et al., 2000; Bonk 
& Dennan, 1999) are identical to fully developed Web applications (Finder & 
Raleigh, 1998) and Web-based courses (Berge et al., 2000; Lai, 1998). 
2.3 Computer-mediated communication and Web-based courses 
Lack of interaction among students and between students and instructors can 
negatively influence students' learning. The literature supports the importance of 
student-student and student-instructor interactions in the traditional classroom 
(Knowles, 1990; Madden & Carli, 1981; Meyers & Jones, 1994; Powers & 
Rossman, 1985). Other studies support the positive effect of interaction m 
distance education where students do not get to meet their fellow students and 
instructors (McGiven, 1994; Sherry, Fulford, & Zhang, 1998; Wagner, 1993). 
The use of computer-mediated communication 111 tertiary education has been 
attributed to attempts to circumvent the constraints of distance and increased 
student numbers (Tolmie & Boyle, 2000) and decreasing cost of implementing 
computer-mediated communication (Romiszowski & Mason, 1996). However, the 
growth is also fuelled by a belief that computer-mediated communication 
promotes engagement and productive discussion. For example, computer-
mediated communication has been suggested as an aid to foster a sense of 
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community beyond class time (Polaron, 1995; Karayan & Crowe, 1997). The use 
of computer-mediated communication in Web-based leaming can increase student 
interactions, making students active participants in their own leaming (Jones, 
1998; Tolmie & Boyle, 2000). Van Gorp (1998) suggests, "The Web is now more 
than an area to access and post information. It is a place to interactively 
communicate and construct knowledge." (p. 12). Computer-mediated 
communication can foster intellectual development, Ieamer autonomy, and equal 
opportunities for students to participate in discussion (Ciffuentes et al., 1997). 
Furthermore, computer-mediated communication provides students with 
opportunities to elaborate on and defend their positions to other students and to 
negotiate meaning with teachers and fellow students (Ciffuentes et al., 1997). 
2.3.1 Successful computer-mediated communication practices 
Tolmie and Boyle (2000) reviewed the literature on computer-mediated 
communication and listed seven factors associated with successful computer-
mediated communication practices in tertiary education. 
(1) Size of group: Smaller is better. 
Computer-mediated communication is commonly used for small groups (Mason 
& Bacsich, 1998; McAteer, Tolmie, Duffy, & Corbett, 1997; Wilson & 
Whitelock, 1998a). Where students are part of larger groups, they seek to set up 
smaller private conferences (Steeples, Goodyear, & Mellar, 1994). A certain 
amount of activity is needed or students will not log on to the computer-mediated 
communication system. Large groups achieve this by having many participants to 
draw on, despite a low proportion of active contributors. Small groups reach the 
critical level by increasing contributions per individual, through sustained 
engagement by all participants (Light, Colboum, & Light, 1997). 
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(2) Knowledge of other students: It is better if students know each other. 
McAteer et al. ( 1997) reported that the use of computer-mediated communication 
for identical tasks was greater for participants who were familiar with each other. 
Rada (1998) reported that the balance of student-student and student-teacher 
interactions was overwhelming towards the latter in a group who had no face-to-
face meetings and little other contact with each other. Lewis (1997) argued that 
findings from computer supported co-operative leaming points to the importance 
of face-to-face meetings early in the online course. 
(3) Students' experience: It is better if students are experienced communicators 
under the task conditions involved. 
Light et al. (1997) found more use for computer-mediated communication 
amongst the third year than the first year students. They also reported that mature 
first year students made more contributions than younger first year students did, 
for online and face-to-face tutorials, consistent with the influence of experience on 
expressing personal views. 
(4) Clarity about tasks: It is better if students understand how to go about the task 
they are engaged in, especially if this understanding is shared. 
Lewis (1997) drawing on findings from computer supported co-operative leaming 
argues that consensus over what the task involves is a major determinant of 
smooth online contact. Calvani, Sorzio, and Varisco ( 1997) noted that students in 
their study were not clear what they were supposed to be doing during the 
collaborative tasks. Mason and Bacsich ( 1998) caution that simply leaving 
students to get on with computer-mediated communication resources only 
produces successful interaction if tutors provide extensive and well structured 
support. A tutor is crucial to the quality of computer-mediated communication, 
but it may be needed precisely because it is not clear to the students what the task 
is. Where computer-mediated communication is embedded in other online 
resources (e.g., Web materials), this has been argued to promote its use (Crook, 
1998; Mason & Bacsich, 1998; Steeples et al., 1994). Embedding serves to define 
more clearly the reasons for communication, and what is intended to be achieved. 
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( 5) Ownership of task: It is better if students have the chance to negotiate what the 
task is to involve. 
Lewis (1997) indicated that third year students in their study, who made good use 
of computer-mediated communication, established their own task framework early 
on. Lewis ( 1997) and Calvani et al. ( 1997) agree that division of labour is 
important and is best negotiated face-to-face at the outset, with opportunities for 
re-negotiation later on. Students became more active online as they negotiated 
roles for themselves (Issroff & Eisenstadt, 1997). 
(6) Need for a system: It is better if there is a clear function for computer-
mediated communication, which cannot be served more easily in another way. 
Riel and Levin ( 1990) argue there has to be a good reason for students to interact 
electronically, if this is to happen. This explains the greater incidence of 
computer-mediated communication use in distance education relative to 
comparable residential context (Wilson & Whitelock, 1998b versus Light et al., 
1997). These distance learning students are necessarily more reliant on the e-mail 
system for a range of contact. Even among these students, usage depends on what 
students see the system as being for. If they regard it as a support mechanism to 
overcome isolation, it tends to be difficult to get them to engage in online 
discussion of course content (Mason & Bacsich, 1998). The use of computer-
mediated communication resources was minimal or non-existent when students 
had little explicit reason for doing so (Crook, 1998; McAteer et al., 1997). 
(7) Type of systems and prior experience of computer-mediated communication. 
Ambrosius ( 1992) argues that system configuration has a crucial influence on 
computer-mediated communication use. But the growing similarity and 
sophistication of systems as technology develops means that their features have 
become generic in important ways, and this may be less of an issue. Steeples et al. 
(1994) further argue that although technical preparation is important, in many of 
the successful uses of computer-mediated communication, it was the students' first 
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encounter with computer-mediated communication, with little apparent training. 
Again, improvements in the usability of systems may have helped. 
2.3.2 Exemplary computer conferencing practices 
Among the computer-mediated communication tools, the use of computer 
conferencing is becoming increasingly popular in tertiaty education (Garrison et 
al., 2000; Misanchuk, Morrison, & Peterson, 1997). Computer conferencing is 
considered as communication of many-to-many, rich in text and graphics, and 
asynchronous (Misanchuk et al., 1997). The asynchronous nature of computer 
conferences encourages more reflective and focused student dialogue and allows 
students to take time to consider their responses. Furthermore, computer 
conference systems have a group-based record of the discussions (Paulsen, 
1995a). Misanchuk et al. (1997) and Salmon (2000) listed some exemplary 
practices in computer conferencing. 
(1) Test the technology thoroughly. 
A frequent cause of failure in computer conferencing courses is not taking 
sufficient time at the outset to become familiar with the features and bugs of the 
computer conference system. It is critical that testing be conducted on the system 
used before the course is implemented. Misanchuk et al. (1997) recommend 
running a few mock courses to ensure the computer conference system and the 
course architecture operate as envisioned. If possible, some subsequent trials 
involving naive users, representative of the student cohort will usually uncover 
additional problems and show where refinements are needed. 
(2) Provide technical support. 
Availability of technical support during computer conferencing is an absolute 
must. Not all students will have the same trouble-shooting capabilities and skills. 
Those who are less familiar with computers will require special handling. The 
asynchronicity of computer conferencing imposes special demands upon technical 
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help. There is, for example, little use in having a help service for students during 
"regular office hours" if the students do most of their work, and need most of their 
help, in the evening hours. This may requires extended service hours, at least in 
the initial phases of the course when most of the critical technical help is needed. 
(3) Build computer conferencing skills gradually. 
Once the computer conferencing system has been pilot tested and the actual 
students have all successfully connected to the conferencing system, it is useful to 
set up a series of conferencing exercises. During these exercises, students can 
experiment with computer conferencing techniques that will be required 
throughout the course. Begin with simple exercises and gradually increase the 
complexity and demands of the procedures. 
( 4) Make computer conferences integral and relevant. 
Ensure that the conferencing component is an integral part of the course and not 
simply an add-on (Hawisher & Pemberton, 1997). Have a clear purpose for 
including the conferencing component. If computer conferencing is simply an 
option, it is less likely that participants will be inclined to use it, especially as the 
course progresses and assignments gain higher priority. Even when the course 
delivery medium is entirely computer conference based, sometimes the adjunct 
course materials (say print-based readings) may not be well integrated with what 
is happening in the computer conferencing environment. 
(5) Plan for information management. 
Due to the asynchronicity of computer conferencing and the fact that there may be 
20-30 students, each posting messages several times a week, the volume of 
information a student (and the instructor) must read in order to keep abreast of and 
participate in the conferences can be enormous. Misanchuk et al. (1997) suggest 
two information management strategies to cope with the large volume of 
information. The instructor should set time limit on the discussion of each topic 
and limit the frequency and length of students' contributions to the conferences. 
For the former, schedule discussion topics for specific periods of time (e.g., two 
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weeks) and then close the topic. However, the instructor must ensure that the 
timelines are of reasonable length to get the quality of discussion desired. The 
length of time for particular conference topics need not be uniform, but topic-
closing dates should be specified when the topic is first broached. The latter 
strategy of limiting the frequency and length of participant contributions can be a 
critical stipulation especially when there is a large number of online students. 
Misanchuk et al. (1997) suggest a range rather than a specific number. For 
example, state at the beginning of the course, that on the average, each participant 
is expected to contribute between one and three messages per week and that these 
messages should be no longer that two screens long. By doing this, there is the 
danger of limiting some individuals whose contributions will be significant and of 
high quality. However, by clearly stating expectations, there will be more 
representative conference input and prevent a few individuals from dominating the 
discussion. Placing a criterion of quality on message postings could help eliminate 
insubstantial contributions. In practice, it may be difficult to implement. Who, for 
example, judges the quality of contributions and according to what measure? Such 
criterion may stifle contribution from less articulate participants, the very students 
that need encouragement to express their ideas online. 
( 6) Keep the discussions focused. 
As in the face-to-face setting, the course instructor usually has the responsibility 
to facilitate ongoing discussion. Depending on the course content and design, this 
may include keeping the discussion going and on track, ensuring all participants 
have "air-time", maintaining an overall positive tone (but not necessarily avoiding 
conflict), summarising and synthesising class discussion, and terminating 
discussion to introduce a new topic. Keeping the computer conference discussion 
focused is an important task. Because computer conference is asynchronous, it is 
often difficult for students to follow the thread of exchanges, especially if they 
have been absent for any period of time. Hence, the coherence of many 
discussions is, at times, elusive. It is important, therefore, to keep the discussion 
focused on the topic at hand and not allow tangents to add unnecessary confusion 
to the already onerous volume of messages. 
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(7) Specify expectations. 
Students need to be made accountable for their participation in computer 
conferencing (Hawisher & Pemberton, 1997). Specific expectations for student 
participation and behaviour should be communicated to them at the beginning of 
the course. It is useful to state messaging requirements such as length, frequency, 
and focus. The importance of reducing typographical and spelling errors and the 
need for prompt responses should be identified. For consistent participation, 
instructional objectives should include references to requirements for involvement 
in the conference and the course evaluation should allocate grades for online 
participation. All course requirements, including information on pacing and 
linkages between readings and discussion, should be made clear in the study 
guide. Mere instructor encouragement are not enough to overcome the initial 
inertia most students' experience when they take on what appears to be an extra 
burden. Conferencing assignments should be as important as paper assignments. 
(8) Create discussion summaries. 
The online instructor needs to ensure that discussions are periodically summarised 
and posted to the conference, either for further discussion or as a succinct 
representation of the pertinent highlights of that discussion. Alternatively, 
individual students could rotate the responsibility for summarising a certain 
portion of the discussion. Given that students' abilities to make good summaries 
can vary, it might be useful to make the summaries a group activity. For instance, 
a student can make an initial draft of a summary, then post the document for 
additions, deletions, and modifications by the larger group. The instructor can then 
fill in any remaining gaps. The final version can then be archived. The set of 
summaries might even be used with another cohort of students as a focus for 
analysis. Two kinds of summarisation are possible: digests and summaries. 
Digests merely list the raw messages in a particular conference topic. They are a 
chronologically ordered listing of the messages, along with the names of 
contributors and time and date of contribution. Summaries attempt to synthesise 
the essence of the discussion. They should be accurate representations of the very 
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best of what happened in that discussion. Any specific messages quoted should, 
include the message, who wrote it, and when it was written. 
2.4 Constructivism in Web-based courses 
In integrating the Web into tertiary education, Dehoney and Reeves (1999), 
Kearsley (1998), and Volery (2001) note that many developers of educational 
Web materials have a tendency to use these new technologies in traditional ways 
of delivery. The resulting learning environments often appear as electronic 
versions of traditional teacher-centred courses. Bannan and Milheim ( 1997), 
Miller and Miller (2000), and Ring and McMahon (1997) stress that the use of the 
Web in educational settings needs to be grounded in theoretical models of 
learning. There is a growing recognition of the need for instructors to employ the 
Web in ways that provide engaging settings for students (Collis, 1997; Duschatel, 
1997). These writers were guided in their thinking by the literature and 
contemporary learning theories that advocate the need for learning settings that 
provide a means for students to construct knowledge rather than being exposed to 
transmission modes. 
One learning theory on which the design of Web-based course is increasingly 
based on is constructivism (Bragg, 1999; Jiang & Ting, 1998, 2000; Kanuka & 
Anderson, 1998). Bragg (1999), Jonassen (1991 a, 1991 b, 2000), and Lebow 
(1993) have advocated that constructivist learning is a good match for Web-based 
courses. From a constructivist perspective, learning is an active process in which 
the student is building an internal representation of knowledge through personal 
interpretation of experiences. This representation is constantly changing; its 
structure and linkages forming the foundation on which other knowledge 
structures are added (Bedner et al., 1992). The overall goal of constructivist-based 
learning is to encourage the student to think like an expert user of the knowledge 
domain rather than to organise knowledge into discrete facts and propositions in a 
hierarchical order and expects students to receive them passively. 
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Von Glasersfeld (1984) proposed three essential tenets of constmctivism to which 
a fourth has since been added (Gergen, 1995) as listed below: 
(1) Knowledge is not passively accumulated, but rather, is the result of active 
cognising by the individual; 
(2) Cognition is an adaptive process that functions to make an individual's 
behaviour more viable given a particular environment; 
(3) Cognition organizes and makes sense of one's experience, and is not a process 
to render an accurate representation of reality; and 
(4) Knowing has roots in both biological/neurological constmction, and also 
social, cultural, and language based interactions 
Constmctivism is not a unitary theoretical position; rather, it is a continuum. The 
assumptions that underlie this continuum vary along several dimensions and have 
resulted in the definition and support for multiple types of constructivism. 
Typically, this continuum is divided into three broad categories: cognitive 
constructivism, social constructivism, and radical constructivism. 
Cognitive constructivism represents one end, or extreme, of the constructivist 
continuum and is typically associated with information processing and its reliance 
on the component processes of cognition. While emerging from the four, 
previously mentioned tenets, cognitive constructivism only emphasizes the first 
two tenets, that is, that knowledge acquisition is an adaptive process and results 
from active cognising by the individual learner. These particular epistemological 
emphases lead to defining principles that maintain the external nature of 
knowledge and the belief that an independent reality exists and is knowable to the 
individual. Knowledge then, from the cognitive constructivist position, is the 
result of the accurate internalisation and (re )construction of external reality. The 
results of this internalisation process are cognitive processes and structures that 
accurately correspond to processes and stmctures that exist in the real world. This 
claim, that reality is knowable to the individual, differentiates cognitive 
constructivism from both social and radical constructivism. This process of 
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internalisation and (re)construction of external reality is learning. That is, learning 
is the process of building accurate internal models or representations that mirror or 
reflect external structures that exist in the "real" world. This perspective on 
learning focuses on (a) the procedures or processes of learning, (b) how what is 
learned is represented or symbolized in the mind, and (c) how these 
representations are organized within the mind. 
Radical constructivism represents the opposite end of the constructivist 
continuum from cognitive constructivism. Radical constructivism fully embraces 
the first three tenets, that is, that knowledge acquisition is an adaptive process that 
results from active cognising by the individual learner, rendering an experientially 
based mind, not a mind that reflects some external reality. These particular 
epistemological emphases leads to defining principles that maintain the internal 
nature of knowledge and the idea that while an external reality may exist, it is 
unknowable to the individual (von Glasersfeld, 1996). Reality is unknowable 
since our experience with external forms is mediated by our senses, and our senses 
are not adept at rendering an accurate representation of these external forms (e.g., 
objects, social interactions). Therefore, while knowledge is constructed from 
experience, that which is constructed is not, in any discernible way, an accurate 
representation of the external world or reality (von Glasersfeld, 1995). The 
adaptive nature of knowledge underscores that knowledge is not objective "truth," 
that is, internal knowledge does not match external reality, but rather is a viable 
model of experience (von Glasersfeld, 1995). These viable models are created 
within an individual, influenced by the context within which an activity was 
experienced, and relative to the accomplishment of a particular goal. Thus, 
according to Staver (1995), "knowledge is knowledge of the knower, not 
knowledge of the external world; improving knowledge means improving its 
viability or fit in, but not match with, an external world" (p. 1126). 
Social constructivism lies somewhere between the transmission of knowable 
reality of the cognitive constructivists, and the construction of a personal and 
coherent reality of the radical constructivists. Social constructivism, unlike 
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cognitive and radical constructivism, emphasizes all four of the previously 
mentioned tenets. These particular emphases lead to defining principles that 
maintain the social nature of knowledge, and the belief that knowledge is the 
result of social interaction and language usage, and thus is a shared, rather than an 
individual, experience. In addition, this social interaction always occurs within a 
socio-cultural context, resulting in knowledge that is bound to a specific time and 
place (Vygotsky, 1978). This position is exemplified by Bakhtin (1984), "truth is 
not to be found inside the head of an individual person, it is born between people 
collectively searching for truth, in the process of their dialogic interaction" (p. 
11 0). Truth, in this case, is neither the objective reality of the cognitive 
constructivists nor the experiential reality of the radical constructivist, but rather is 
a socially constructed and agreed upon truth resulting from "co-participation in 
cultural practices" (Cobb & Yackel, 1996). 
The zone of proximal development was outlined by Vygotsky (1978) to articulate 
the point that "student's learning should be matched in some manner with the 
student' development status" (Brown & Palincsar, 1989). According to Vygotsky 
(1978), 
The zone of proximal development is the distance between the 
actual development level as determined by independent problem 
solving and the level of potential development as determined 
through problem solving under adult guidance, or in collaboration 
with more able peers. (p. 86) 
The zone of proximal development gives nse to the notion of scaffolding 
(Greenfield, 1984) that occurs when the instructor or more able peers provide 
support for the co-construction of knowledge by a student. Scaffolding helps a 
student to perform tasks that are beyond his or her actual development level. The 
objective is to help the student bridge the gap between the actual development 
level and the potential development level by providing guidance and models. As 
this gap closes, the guidance is withdrawn. 
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Constructivism supports the use of scaffolding as an instructional strategy. In 
constructivism, scaffolding is not a rigid structure placed so that students can 
follow a definitive, pre-designed path. Rather, the scaffolding is part of the overall 
learning environment, and helps students make their own choices within the 
environment. 
Constructivism is becoming accepted in all fields of education, including in the 
application of the Web to teaching and learning. This interest is related to the 
capacity of the Web to support social construction of knowledge and at the same 
time create an archive of this interactive process in the form of online transcripts. 
2.4.1 Constructivist pedagogy 
Cognitive constructivists emphasize accurate mental constructions of reality. 
Radical constructivists emphasize the construction of a coherent experiential 
reality. Social constructivists emphasize the construction of an agreed-upon, 
socially constructed reality. Is there room for common pedagogy? The general 
theoretical and practical constructivist consensus across all three types of 
constructivism indicates that eight factors are essential in constructivist pedagogy 
(Brooks & Brooks, 1993; Larochelle, Bednarz, & Garrison, 1998; Steffe & Gale, 
1995). It should be noted, though that these principles are not solely constructivist 
in nature. Indeed, all of these principles have been proposed by other 
theories/theorists in other times. What makes this list "constructivist" is the 
assemblage of these specific principles and the basis/rationale for their inclusion. 
(1) Learning should take place in authentic and real-world environments. 
Whether building accurate representations of reality, consensual meanings m 
social activities, or personally coherent models of reality, experience IS 
paramount. Experience, both socially oriented and object oriented, is a primary 
catalyst of knowledge construction. Experience provides the activity upon which 
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the mind operates. In addition, knowledge construction is enhanced when the 
experience is authentic. For the cognitive constructivist, authentic experiences are 
essential so that the individual can construct an accurate representation of the 
"real" world, not a contrived world. For the social and radical constructivists, 
authentic experiences are important so that the individual may construct mental 
structures that are viable in meaningful situations. 
(2) Leaming should involve social negotiation and mediation. 
While only social constructivism emphasizes social interaction as a basis for 
knowledge construction, cognitive and radical constructivism do assign social 
interaction a role. Social interaction provides for the development of socially 
relevant skills and knowledge, as well as providing a mechanism for perturbations 
that may require individual adaptation. In some cases, such as cultural mores and 
culturally arbitrary rituals (e.g., greetings, gender relations, dress), knowledge can 
only be attained through social contact. In addition, as an individual gains 
expenence in a social situation, this experience may verify an individual's 
knowledge structures or it may contradict those structures. If there is 
contradiction or confusion, then the individual must accommodate this 
contradiction in order to maintain either an accurate model of reality or a coherent 
personal or social model of reality. Finally, an integral component of social 
mediation is the use of language. Language is the medium through which 
knowledge and understanding are constructed in social situations (Spivey, 1997). 
(3) Content and skills should be made relevant to the Ieamer. 
All three types of constructivism emphasize the concept that knowledge serves an 
adaptive function. If knowledge is to enhance one's adaptation and functioning, 
then the knowledge attained (i.e., content and skills) must be relevant to the 
individual's current situation, understanding, and goal. This relevancy is likely to 
lead to an increase in motivation (Pintrich & Schunk, 1996), as the individual 
comes to understand the need for certain knowledge. Ultimately, experience with 
relevant tasks will provide the individual with the mental processes, social 
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information, and personal experiences necessary for enhanced functioning within 
one's practical environment. 
(4) Content and skills should be understood within the framework of the learner's 
prior knowledge. 
All learning begins within an individual's pnor knowledge, regardless of 
constructivist affiliation. Understanding a student's behaviour requires an 
understanding of the student's mental structures, that is, an understanding of the 
student's understanding. When a student replies that the answer to 54 - 38 is 24, 
the teacher must not think "Oh, that is wrong," but rather "What is the student's 
understanding of subtraction that has led to this answer?" In this case, the student 
appears to be using the following rule of subtraction, "subtract the smallest from 
the largest." While this rule is "incorrect" given our current system of 
mathematics, it is, none-the-less, the rule the student is using. Understanding the 
student's rule usage makes it much easier for the teacher to demonstrate, using 
manipulative of some type, the non-viability of the student's understanding (i.e., 
have the student count out 54 blocks, then take away 38 blocks from that pile, and 
finally count the remaining 16). Only by attempting to understand a student's prior 
knowledge will the teacher be able to create effective experiences, resulting in 
maximal learning. 
(5) Students should be assessed formatively, serving to inform future learning 
expenences. 
Cognitive, social, and radical constructivism all asserts that the acquisition of 
knowledge and understanding is an ongoing process that is heavily influenced by 
a student's prior knowledge. Unfortunately, knowledge and understanding are not 
directly visible, but rather must be inferred from action. Thus, to take into account 
an individual's current level of understanding in this ongoing teaching and 
learning process, a teacher must continually assess the individual's knowledge. 
This formative assessment is necessary to accurately create the next series of 
experiences and activities for students. 
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(6) Students should be encouraged to become self-regulatory, self-mediated, and 
self-aware. 
The underlying tenet of constructivism, and the main thread that holds together 
this array of theoretical positions, is the claim that leamers are active in their 
construction of knowledge and meaning. This activity involves mental 
manipulation and self-organization of experience, and requires that students 
regulate their own cognitive functions, mediate new meanings from existing 
knowledge, and fonn an awareness of current knowledge structures. Within a 
cognitive constructivist perspective, self-regulation, self-mediation, and self-
awareness would be subsumed under the construct of metacognition. 
Metacognition is considered an essential aspect of leaming and consists of (a) 
knowledge of cognition (i.e., knowing what one knows, knowing what one is 
capable of doing, and knowing what to do and when to do it) and (b) regulation of 
cognition (i.e., the on-going task of planning, monitoring, and evaluating one's 
own leaming and cognition) (Brown & Palincsar, 1987). While cognitive 
constructivism would emphasize self-regulation and self-awareness, social and 
radical constructivism would emphasize self-mediation. Self-mediation is 
represented within social and radical constructivism by Vygotsky's (1978) concept 
of the psychological tool, and Piaget's (1977) concept of reflective abstraction, 
respectively. Vygotsky (1978) believed that students construct mental signs, or 
psychological tools, to represent concepts and relationships, and that these tools 
are used to mediate "intem1ental" cognition. Similarly, Piaget (1977) theorized 
that students mentally reflect on the use and nature of objects and then construct 
new knowledge by generalizing, or abstracting, new relationships. The 
importance of the thought and self-regulation relationship was expressed by 
Vygotsky (1978), "The system of signs restructures the whole psychological 
process and enables the child to master her movement" (p. 35). 
(7) Teachers serve primarily as guides and facilitators of leaming, not instructors. 
The role of the teacher in the learning process has often been a major factor in the 
apparent division between cognitive constructivism and social/radical 
constructivism. Teachers, in the cognitive constructivist perspective, are usually 
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portrayed as instmctors who "transmit knowledge." The teacher instmcts, while 
the learner learns. In actuality, in the cognitive constmctivist perspective, the role 
of the teacher is to create experiences in which the students will participate that 
will lead to appropriate processing and knowledge acquisition. Consequently, 
cognitive constmctivism supports the teacher as a guide or facilitator to the extent 
that the teacher is guiding or facilitating relevant processing. Contrarily, since 
social and radical constmctivism eschew any direct knowledge of reality, there is 
no factual knowledge to transmit and the only role for the teacher is to guide 
students to an awareness of their experiences and socially agreed-upon meanings. 
This teacher as guide metaphor indicates that the teacher is to motivate, provide 
examples, discuss, facilitate, support, and challenge, but not to attempt to act as a 
knowledge conduit. 
(8) Teachers should provide for and encourage multiple perspectives and 
representations of content. 
The relationship of multiple perspectives and multiple representations is one of 
cause and effect within cognitive constmctivism. Experiencing multiple 
perspectives of a particular event provides the student with the raw materials 
necessary to develop multiple representations. These multiple representations 
provide students with various routes from which to retrieve knowledge and the 
ability to develop more complex schemas relevant to the experience. In addition, 
in social and radical constmctivism there is no privileged "truth," only perceptual 
understandings that may prove to be more or less viable. This being the case, a 
student's understanding and adaptability is increased when he or she is able to 
examine an experience from multiple perspectives. These perspectives provide the 
student with a greater opportunity to develop a more viable model of their 
experiences and social interactions. 
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2.4.2 Problem-based learning 
There are many approaches to implementing the constructivist view in a leaming 
environment, for example using anchored instruction, flexibility theory, situated 
cognition, and cognitive apprenticeship (Jonassen, 199lb). One such approach, 
situated cognition, argues that instruction should include authentic, relevant tasks 
that focus on everyday cognition. Savery and Duffy (1996) state that problem-
based leaming is one of the best examples of situated cognition. Oliver and Omari 
(2001) suggest that problem-based leaming is suitable to implement in a Web-
based course. Jonassen (1991 b) argues that "the most effective leaming contexts 
are those which are problem- or case-based and activity oriented, that immerse the 
student in the situation requiring him or her to acquire skills or knowledge in order 
to solve the problem or manipulate the solution" (p.36). 
Problem-based leaming is a curriculum approach, which helps students frame 
expenences through a series of problem-solving activities. Leaming occurs 
through the application of knowledge and skills to the solution of authentic 
problems, often in the context of real practice (Bligh, 1995). Problem-based 
leaming uses problems to encourage the student to acquire knowledge rather than 
through the exposition of discipline knowledge (Boud & Feletti, 1997). Problem-
based learning is a form of situated learning, learning through goal-directed 
activity situated in circumstances that are authentic in terms of intended 
application of the learnt knowledge. 
A synthesis of studies in the literature on problem-based learning (e.g., Camp, 
1996; Corrent-Agostinho et al., 1998; Engel, 1997; Knuth & Cunningham, 1993; 
Koschmann, Myers, Feltovich, & Barrows, 1994; Savery & Duffy, 1996; Schmidt, 
1993; von Glassersfeld, 1989) produced the following five guidelines for the 
design of problem-based learning environments. 
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( 1) Provide opportunities for students to challenge their thoughts, beliefs, 
perceptions, and existing knowledge through collaborating with other students. 
No two individuals will see the world in exactly the same way and few issues in 
the real world have a single "correct" resolution. Dialogue with other students 
through collaborative learning is important in problem-based learning (Koschman 
et al., 1994). Engel (1997) states that in problem-based learning, collaboration is 
fostered instead of competition with colleagues. Students should articulate to 
others their newly acquired knowledge, including both content and process 
elements. This requires that they summarise and present their findings in ways 
which foster understanding by their fellow students (Engel, 1997). The outcomes 
of self-directed learning are shared in order to develop collective understanding. 
(2) The problems around which problem-based learning revolve must represent 
both the breadth (reflected in the range of problems chosen) and the depth 
(reflected in the number of different problems which show the applications of the 
same concepts) of actual practice. 
Construction of knowledge is best achieved through multiple and varied 
applications of the concept. Honebein, Duffy, and Fishman (1993, p. 97) point to 
the "long standing prescription for instruction that numerous examples of a 
concept should be provided for study and practice". Koschmann et al (1994) also 
point out "aspects of richness in concepts and cases will be missed with single 
representations, and the resultant simplification may prove misleading" (p. 233). 
(3) Students are responsible for their own learning and should be active 
participants in problem-based learning. 
Rather than being told what to do or how to solve a problem, students within a 
problem-based learning environment generate their own learning issues (Corrent-
Agostinho et al., 1998). "Learning is an active process requiring mental 
construction on the part of the student; instruction should foster cognitive 
initiative and effort after meaning" (Koschmann et al., 1994, p. 233). Learning is 
about active engagement with the task, whether working individually or 
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collaboratively with others. The emphasis IS on students posmg their own 
questions and seeking the respective answers. 
(4) Leaming should build on students' prior leaming experiences. 
In problem-based leaming, students construct their own knowledge (Savery & 
Duffy, 1996) by connecting current experience with past leaming and establishing 
connections amongst concepts through contrasting one's understanding of the 
knowledge with others' understanding in a collaborative environment (Camp, 
1996). Engel (1997) asserts that within a problem-based leaming environment, 
leaming is cumulative, leading to increasing familiarity. Simulation of existing 
knowledge facilitates anchoring of the new knowledge. 
( 5) Provide oppmiunities for and support of reflection. 
Just having an experience does not necessarily mean that leaming has occurred. 
The important factor that can turn raw experience into learning is the process of 
reflection. Engel ( 1997) believes that ref1ection on recent experiences is an 
effective method of learning. Critical reflection helps students to develop 
awareness of their own thinking and includes self-questioning activities such as 
"How did we go about our self-directed learning?" "Were we successful?" "Are 
there alternative actions we should have taken?" and "Against what standards or 
expectations did we measure our success?" (Brookfield, 1986). Skilled performers 
of these "metacognitive" functions are able to plan their activity, monitor the 
success or failure of their own activities, and alter behaviour in accordance with 
the monitoring activity (Roger, Cisero, & Carlo, 1993, p. 204). The instructor 
assumes a pivotal role in encouraging reflection, and in so doing is provided with 
opportunities to monitor the quality of the students' understanding of concepts and 
issues (Engel, 1997). The instructor's role is that of a facilitator, a guide or coach, 
probing students' thinking, monitoring their thinking and keeping the process 
moving. Constant challenge, used in a supportive way, of the level of 
metacognitive awareness, combined with integrated application of knowledge, 
skills and attitudes to professional situations has the capacity to encourage "deep 
learning" (Ramsden, 1992). 
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Barrows (1986) describes five categories of problem-based learning: case-based 
lectures, case method, modified case-based, problem-based, and closed-loop 
problem-based. Case-based lectures involve students receiving background 
inforn1ation on a case to study prior to the lecture. In the case method, students 
receive complete details on a case to study and research before coming to class. 
The instructor, acting as a tutor, facilitates class discussion in analysing the case. 
For modified case-based, students receive partial details on a case and, after class 
discussion, choose from a limited number of inquiry actions or decisions. The list 
of inquiry actions and decisions may be generated by the class or provided by the 
instructor. Students then receive additional infonnation on the case and further 
discussion ensues. In problem-based learning, students are presented with a 
simulated patient. The students evaluate the patient's stgns and symptoms, 
generate hypotheses, and decide what additional information is needed. The 
instructor facilitates the class exploration of the problem. Closed-loop problem-
based involves students completing a problem-based case and undertaking self-
directed study. They then return to the problem as it was initially presented and 
evaluate their prior reasoning and knowledge and the information sources used. 
Some of these methods are not practical for an isolated course, if it is not a part of 
an entirely problem-based learning curriculum, because of the time needed for 
research related to the cases and for self-directed learning. However, the case-
based lectures, case method, modified case-based, and problem-based methods 
could be modified and used in a traditional curriculum (e.g., Boyle, 1999; Knapp 
& Miller, 1987). Barrows (1986) stresses that problem-based learning do not 
include approaches that use problems merely as an example of what has been 
learned, such as in the "lecture-based cases method". In this method, the instructor 
lectures on a procedure and then tries to make the procedure relevant by applying 
it to the analysis of an actual or artificial data set. The background information 
given for these "cases" is usually abbreviated; often no more than a sentence or 
two containing the essential information needed to perform the calculations. 
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Although the students are motivated to some extent, they do not practice using the 
knowledge the way they will have to use it in their research. 
Researchers have reported stages of learning activities involved in problem-based 
learning (e.g., Adelskold, Aleklett, Axelsson, & Blomgren, 1999; Walton & 
Matthews, 1989; Wilkerson & Gisjelaers, 1996). The literature indicates five key 
stages of learning activities in problem-based learning. 
(1) Problem analysis stage. 
Students, divided into small groups and assigned a facilitator, are presented a 
problem without any instruction being given. They generate ideas about possible 
solutions to the problem based on what they already know. They then define what 
they need to know by identifying the key learning issues and formulate an action 
plan to tackle the problem. 
(2) Information gathering stage. 
A period of self-directed learning takes place. Students are responsible for 
searching for relevant inforn1ation. A number of faculty staff may be available for 
consultation. Students in this phase are engaged in learning as they are searching 
for information when their need to "know" is greatest. 
(3) Synthesis stage. 
Students reconvene after a specified period of time and reassess the problem based 
on their newly acquired knowledge. They do not simply tell what they have 
learned. Rather, they use that learning to re-examine the problem (Savery & 
Duffy, 1996). Thus, students construct knowledge by anchoring their new 
knowledge on their existing knowledge base. If new learning issues are identified, 
the second and third stages may be repeated. 
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( 4) Abstraction stage. 
Once the students feel that the problem task has been successfully completed, they 
discuss the problem in relation to similar and dissimilar problems in order to form 
generalisations. 
(5) Reflection stage. 
The students review the problem-solving process. Students undergo a self- and 
peer-evaluation. This stage aids students' metacognitive ability as they discuss the 
process and reflect on their newly acquired knowledge. 
The five stages can be implemented in a variety of ways and over various lengths 
of time (Savery & Duffy, 1996). Boud and Feletti (1997) state: 
Problem-based learning is an approach to structuring the 
curriculum which involves confronting students with problems 
from practice which provide a stimulus for learning. However, 
there are many possible forms that a curriculum and process for 
teaching and learning might take and still be compatible with this 
definition. (p. 15) 
Problem-based learning involves "deep learning", where learning goes beyond 
routine memorisation of facts and instead focussed on a deeper understanding of 
the phenomenon under study (Ramsden, 1992). Problem-based learning engaged 
the students in the learning process through using authentic problems. Dolmans, 
Snellen-Balendong, W olfhagen, & van der Vleuten (1997) outline seven 
principles of effective problems. 
(1) Ensure that the contents of a problem adapt well to students' prior knowledge. 
Look into curricular materials that students have been confronted with 
previously. 
Findings of research on learning and cognition suggest that pnor knowledge 
strongly influences the nature and the amount of new information that can be 
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processed (Anderson, 1990). Based on their prior knowledge, students actively 
construct explanatory models, which in tum facilitate the processing and 
comprehension of new infom1ation. 
(2) Ensure that a problem contains several cues that stimulate discussion and 
encourage students to search for explanations. The problems should, however, 
not contain so many cues that students need to separate out relevant cues from 
non-relevant cues. Pointless cues will distract students. 
New infonnation is better understood and recalled if students are stimulated to 
elaborate on it (Anderson, 1990). Elaboration can take several forms, such as 
discussion, answenng questions, asking critical questions, and g1vmg 
explanations. These activities will mcrease the number of relations between 
concepts and the number of details in students' semantic networks and will lead to 
sophisticated knowledge structures. Elaboration will help students construct rich 
cognitive models, so that they have additional retrieval paths along which to recall 
the knowledge acquired (Anderson, 1990). 
(3) Present a problem in a context that is relevant to the future profession or at 
least show the linkage to the future profession. 
Research on human memory shows that information is better recalled if the 
context in which the information is applied closely resembles the context in which 
the infom1ation is learned (Godden & Baddeley, 1975). Situated knowledge is 
assumed to be better accessible for later use because the situational cues that 
activate the knowledge are stored within the same cognitive structures. This 
implies that students should be exposed to some professional meaningful 
problems or situations that have a strong resemblance to the problems they will be 
confronted with in their future profession. 
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(4) Ensure that a problem encourages students to generate learning issues and 
conduct literature searches. This implies that a problem should not be too 
stmctured. A problem that contains explicit questions or a problem containing 
references to literature providing solutions to the issues raised in the problem 
will not prepare students to become accomplished self-directed students. 
Modem theories in the science of learning and cognition emphasise the 
importance of active learning. Many investigations have indicated that 
competence is fostered through teaching to engender specific kinds of cognitive 
activity (Glaser, 1991). All too often, teacher-centred approaches force students to 
answer questions that they would never themselves have asked. By contrast, 
students should be actively engaged in acquiring knowledge and should 
themselves define to a large extent the content to be mastered. Curricula should 
prepare students to become independent, self-directed, lifelong students. In 
problem-based learning, students decide for themselves what is relevant for their 
learning, because they personally define the learning issues. 
(5) A problem should sustain discussion about possible solutions and facilitate 
students to explore alternatives in order to enhance their interest in the subject 
matter. 
Intrinsic interest m learning will extend the time that is spent on self-study 
(Cooley & Leinhardt, 1980). Time spent will positively influence students' 
performance. Thus, learning should be made more intrinsically interesting. 
Problem-based learning is assumed to enhance students' intrinsic interest in the 
subject matter. 
(6) Work out what instructional objective(s) students will be confronted with 
while analysing and studying the problem. 
A problem should match the objectives stated by the instmctor. If a problem does 
not lead students to spend time on the intended learning objectives, the intended 
learning outcomes are not accomplished. This implies that a problem should direct 
students to confront one or more of the faculty objectives. All too often, teachers 
design problems having in mind a particular situation that has attracted their 
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attention, but do not ask themselves whether confronting students with the 
situation will result in achieving one of the faculty objectives specified for that 
particular course. 
2.5 Statistics instruction and problem-based learning 
A review of the literature on the teaching of statistics indicates that b y and large 
students in statistics course are not learning what statistics educators want them to 
learn. For example, Bradsheet (1996, p. 27) makes the following observation, 
"Statistics students often are able to manipulate definitions and algorithms, and 
yet not reveal, to their teachers or themselves, that they do not know what to do if 
faced with a real world problem." Schau and Mattern (1997) offer a more 
elaborate exposition of the same idea . 
.. . statistics instructors, routinely observe a critical weakness in 
post-secondary students who have taken applied statistics courses. 
They lack understanding of the connections among the important, 
functional concepts in the discipline. Without understanding these 
concepts, students cannot effectively and efficiently engage in 
statistical reasoning and problem solving. They remain novices. 
They have "isolated" knowledge about various concepts; for 
example they may be able to calculate a standard deviation and a 
standard error. However, they do not understand how these 
concepts are related (and distinguished) and so make application 
errors, such as using one concept when they should have used the 
other. (p. 91) 
The problem may be because statistics instructors have not been clear about what 
they want students to learn. Garfield (1995) suggests that the instructors should 
not expect students to remember detailed knowledge, such as how to compute a 
standard deviation. What should be expected and desired is for students to retain 
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the broad concepts of statistical thinking. Examples of such concepts are ideas of 
variability, the difference between relationship and causation, and the relation 
between representativeness and sampling techniques. Students should develop 
confidence in their skills to use knowledge in order to expand their thinking and 
learning and to solve real world problems (Weinberg & Abramowitz, 2000). 
In support of Garfield (1995) and Wienberg and Abramowitz (2000), some 
educators have stressed that an effective statistics education must strive towards 
the use of statistics in the real world (Wienberg & Abramowitz, 2000; Yesilcay, 
2000; Yilmaz, 1996). They maintain that statistics education must include 
applications specific to the student's field of study and situations of general 
interest or experiences in daily life. Linkage with the real world is necessary for 
an understanding of the kinds of questions where statistics can help. This in turn 
promotes the importance of data, issues concerning the sources and measurement 
of data, the concept of variability, and errors inherent in data collection. Technical 
tools for dealing with these would be of interest to the student only when the need 
for these tools has been established. Yilmaz (1996) further commented that other 
than having the competencies to link statistics and real world situations and the 
knowledge of basic statistical concepts, a student should also have the ability to 
synthesise the components of a statistical study and to communicate the results in 
a clear manner. 
Additionally, according to Hewett and Propora (1999), statistical instruction 
should strive for certain attitudinal changes, such as an appreciation for the 
importance of statistics and more positive attitudes toward statistics. Snee (1993) 
suggested that ways must be found to make the teaching and learning of statistics 
more relevant and meaningful to reduce the anxiety many students felt when 
encountering statistics courses. Diekhoff (1996) in his preface to a statistics 
textbook commented: 
After nearly 20 years of teaching statistics, I can count on one 
hand the students who took the course as an elective! Indeed 
the common denominator of students beginning their study of 
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statistics is dread. I understand this. I haven't forgotten the 
confusion and frustration that I felt as I struggled through my 
own first course in statistics. (p. xv) 
Some statistics instructors have experimented with some elements of problem-
based leaming (Boyle, 1999; Hewett & Propora, 1999; Parr & Smith, 1998; 
Smith, 1998; Weinberg & Abramowitz, 2000; Yesilcay, 2000). For example, 
Boyle (1999) reported the use of problem-based learning in teaching biostatistics. 
The biostatistics course gave students practical experience by focusing on analysis 
of data from actual biomedical research studies. Students were required to attend 
case-based lectures and case-based class discussions. Prior to class discussion, 
each student received a report or a journal article relevant to the current case. Each 
student also received a diskette containing the original data. Other resources used 
include a biomedical statistics text and supplementary readings available at the 
library. Students were required to read the background information, analyse the 
data set using statistical package, and bring the output to class. During the class 
session, the instructor guided discussion to help each student develop a cognitive 
framework for evaluating alternative methods of analysis. Each student then 
prepared a detailed written report on the case, which allowed the instructor to 
uncover areas of confusion and recommend additional individualized study. Then 
each student chose an analogous case in his or her area of specialisation that 
required similar design and analysis, analysed the data, and justified the choice of 
analysis in a written report. 
Results from students' questionnaires indicated that the course improved the 
students' ability to understand and apply statistical methods in their research 
(Boyle, 1999). However, students were dissatisfied with the amount of time 
required to complete the project and the course. Anecdotal data indicated that 
when these students consulted the instructor concerning the analysis of data for 
their dissertation, they displayed less statistical anxiety than in consultations prior 
to the course. However, Boyle (1999) reasoned that it could be because they have 
become accustomed to discussing statistical matters with her in class. 
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Nonetheless, these students generally were able to develop suitable analysis plan 
for their data and consulted the instructor merely for reassurance that their plan 
was appropriate. In contrast, Boyle (1999) perceived that students who had not 
followed the problem-based course were rarely able to devise a sound analysis 
plan without extensive assistance. 
In another example, Parr and Smith (1998) developed a case-based business 
statistics course that required students to solve real problems, to deal with 
ambiguity, to practice their written and oral communication skills, and to interact 
with others in groups or in classroom discussions and presentations. During the 
process of solving a case, students decided for themselves what techniques to 
apply, understand and communicate the implications of their study, and provide 
appropriate caveats. A case in Parr and Smith's (1998) study involved a three-part 
process: ( 1) description of the problem and data set; (2) analysis; and (3) 
communication of the results in both written and oral formats. Students were 
provided with a background description and a data set. Cases provide little or no 
guidance about what technique to apply. The problem stated in the case might be 
something like, "Prepare a report addressing the issues discussed at the last staff 
meeting" and not for instance, "Calculate the means and standard deviations of the 
profits and sales figures". Students analysed the data in groups and prepared a 
written summary of their analysis. Format required and prototype of the written 
summary was provided early in the semester. The written summary should contain 
recommendations and clear statements of limitations. It was not enough to do the 
analysis. Students must relate the statistical information back to the problem. They 
were asked to prepare the report for someone who had no statistical background. 
Page limit was enforced for the written summary. A report prepared according to 
the guidelines served several purposes. Students learned standard written 
communication styles appropriate to the workplace. By asking students to 
translate technical jargon into non-technical words, they were forced to think 
about what the statistical terms meant. The page limit forced students to consider 
carefully the substance of their finding. They had to shift through the myriad of 
computer printouts and looked for the crucial information in the printouts. 
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Students should be made aware that computer printouts generated by many 
statistical packages often do not present statistical results in a user-friendly format. 
Students then engaged in a classroom discussion of their findings. The discussion 
took the form of a business meeting in which students were asked to provide a 
recommendation, describe their analysis, and defend their actions to others. 
Through the discussions, students practised oral presentation skills. They had to 
defend their approach when controversy arose, and they were sometimes forced to 
admit that another group's approach or interpretation was superior to theirs. No 
empirical measures were used to evaluate the effectiveness of this approach. 
However, based on the instmctor observations of students and classroom 
behaviour, the approach was effective in its ability to anchor student learning. 
2.6 Web-based courses and problem-based learning 
The literature on Web-based courses and computer-mediated communication 
suggest that the use of both mediums can support and facilitate problem-based 
learning (e.g., Adelskold et al., 1999; Catney & Currie, 1999; Corrent-Agostinho 
et al., 1998; Oliver & Omari, 2001; Oliver, Omari, & McLoughlin, 1999; Wegner 
et al., 1997). For example, the use of computer-mediated communication in Web-
based courses allows students in different geographical locations to interact with 
one another via text-based communication for the purpose of discourse, can assist 
in the construction of knowledge. Students are able to discuss, reflect, and build 
on these ideas by reading the responses from others (Oliver & Omari, 2001; 
Oliver et al., 1999) and help developed a community of inquity among the 
students (Garrison et al., 2001; Swan, 2001 ). 
For example, Catney and Currie (1999) implemented problem-based learning 
supplemented by the Web in an Introductory Pharmaceutical Care course. 
Communication was facilitated by WebCT WWW Course Tools support. In this 
study, the WebCT was not intended to become part of or to replace the students' 
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group process during the problem-based learning sessiOns. Students still have 
face-to-face lectures and small group discussion sessions. The course Web site 
was used as a repository for course syllabus, slide presentations delivered during 
the lectures, selected notes and supplementary materials, portable document file 
for required reading, and grade postings. A bulletin board facilitated 
communication within a problem-based discussion group, communication 
between students and the instructor, and distribution of learning issue reports. E-
mail was used for private communication between the students and between the 
instructor and any student regarding grades, questions and other matters arising 
from the course. 
In another example, Oliver and Omari (2001) reported a study in which students 
took pmi in a Web-based course designed to support problem-based learning. The 
course content was broken into weekly topics and for each topic students were 
provided with access to both printed and online resources. Students' activity each 
week involved reading in the area to develop a general idea of the scope and 
extent of the topic and a problem solving activity. The problem solving task 
required students to work in groups to explore the given problem and to develop a 
response. Each weekly problem was ill-defined and open-ended and represented 
an authentic task representative of the way in which students would use the 
material in real life settings. Each group posted their solution to a bulletin board 
for others to read and students were then required to assess the work of their peers. 
2.7 Evaluating Web-based courses 
Educators generally agree that evaluation is a required and essential part of any 
educational course, whether face-to-face or Web-based (Berge & Myers, 2000). 
Rather the problem is what data should be gathered to help evaluate courses 
offered in tertiary education programs? What type of questions should be asked? 
When should those questions be asked, by whom and to whom should these 
questions be addressed? There are several frameworks for classifying areas of 
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evaluation (Phillips, 1996). Kirkpatrick's (Gordon, 1991; Kirkpatrick, 1983, 1996) 
model is perhaps the best known and most comprehensive in adult education 
(Athanasou, 1999; Berge & Myers, 2000). This model consists of four levels of 
evaluation: reaction, leaming, behaviour, and results. 
At the reaction level, data is most often gathered using questionnaires at the 
beginning, middle, or most likely at the end of the course or program. The 
evaluator measures the students' satisfaction and perceptions of the course or 
program. Interviews may be conducted at the completion of the course or program 
to support or explain the findings generated from the questionnaires. At the 
leaming level, the goal is to measure whether leaming (i.e. skill acquisition and 
attitude change) took place (Athanasou, 1999; Kirkpatrick, 1996). Often a pre-
and post-test design can be used for gathering evidence at this level of evaluation. 
Occasionally, data is collected without a pre- and post-test design, using self-
report exercises, observations by the instructor, and team assessments (Phillips, 
1996). At the behavioural level, the evaluation is geared to finding out if the 
student can perform a real-world situation. Suppose the data from the learning 
evaluation shows that a student can fly an aeroplane using a simulator. Can that 
person fly a real aeroplane to Auckland from Christchurch? On his or her first 
flight after simulator training, would you be a passenger of the plane and make 
first-hand observations? Or, would you conduct exit surveys of the passengers 
getting off that plane in Auckland? (Berge & Myers, 2000). At the result level, the 
goal is to measure business results. If the behavioural evaluation indicates that the 
trainees are performing on-the-job to the standards they have been trained, what 
does it matter to the organisation? The efforts at this level are to give summative 
evaluation about such things as reduced employee turnover, reduced costs, 
improved quality of products or services, increased sales, fewer grievances filed, 
or increased profitability (Hassett, 1992). There are always confounding variables 
when determining if a course or program causes significant growth in the 
organisation. Gathering data to measure retum on investment and other evaluation 
at the results level is expensive and time consuming and are rarely attempted 
(Berge & Myers, 2000). 
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Reaction level evaluations are used frequently with credit courses at the university 
level. Students' reactions are critical and necessary to judge overall satisfaction to 
a course or program (Phillips & Merisotis, 1999). Berge and Myers (2000) 
reviewed ten published course evaluation instruments reported in the literature for 
evaluating students' reaction to computer-mediated communication and Web-
based courses. The ten instruments were used at the pre-course, mid-course, and 
post-course evaluation. In general, the questions asked were in the areas of 
technology (ease of access, interface design covering ease of use, navigation, 
cognitive load, mapping, screen design, information presentation, aesthetics, 
interactivity, and overall functionality), instructor's characteristics (course 
organisation, instructor, course usefulness, quality of handout and materials), and 
student's characteristics (familiarity with technology, previous use of Web-based 
learning, attitudes toward Web-based learning, how well the student learn the 
course, students' subject-matter background, general demographic information). 
Learning level evaluations are completed in every graded course at the university 
level. After all, the purpose of each course is to have learning occur within the 
content area that the course is directed (Berge & Myers, 2000). Generally a post-
test only design is used in learning level evaluation at the university. This allows 
conclusions about course content mastery. But without a pre-test to measure 
students' entry-level knowledge, it cannot be stated that mastery was due to the 
course under evaluation. Occasionally, some data that is useful in learning level 
evaluation is collected through self-report exercises, observations during the 
course, checklist by facilitators, and team assessments (Phillips, 1996). 
In reviewing the literature, it appeared that studies on learning evaluation of Web-
based courses usually compared the relative successes of Web courses and 
traditional (face-to-face lecture) courses (e.g., Catney & Currie, 1999; Collins, 
2000; Kapur & Stillman, 1997; Kearsley, 2000; McCollum, 1997; Owston, 1997; 
Wegner, Holloway, & Gordon, 1999; Weldon, 1999; Zhang, 1998). Collins (2000) 
and Owston ( 1997) however caution that simply comparing students' achievement 
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in Web and traditional courses is not the best way of deciding on the success of 
such new approaches. For example, Russell (200 1) compiled 50 years of research 
comparing different delivery methods of instruction, and concluded that there 
were no significant differences in learning achievement among the various 
methods. Several researchers have developed content analysis models to analyse 
computer conference transcripts for evidence of critical thinking activities. For 
example, Newman, Johnson, Cochrane, & Webb (1996) and Newman, Webb, and 
Cochrane (1995, 1997) studied deep and surface learning in computer-supported 
group learning based on the critical thinking model by Garrison (1991). 
Gunawardena et al. (1997) developed an interaction analysis model to examine 
social construction of knowledge in computer conferencing. Bullen (1998) 
analysed computer conferencing transcripts using negative and positive indicators 
of critical thinking skills. Garrison et al. (2000, 2001) propose a community of 
inquiry model involving instructor and learners, in which educational experiences 
are made up of cognitive presence, social presence, and teaching presence 
interactions. They propose that these three categories are essential for a critical 
discourse in computer conferencing and that cognitive presence is similar to deep 
and surface learning (Newman et al., 1996), social construction of knowledge 
(Gunawardena et al., 1997), and critical thinking (Bullen, 1998). 
Critical thinking, thinking activities that are reasonable and reflective and 
focussed on what to believe or do (Bullen, 1998) is the prime objective of most 
tertiary courses (Archer, Garrison, Anderson, & Rourke, 2001 ). In addition to 
comparing achievement in face-to-face courses and Web-based courses, the 
manifestation of critical thinking during computer conferencing could be an 
indicator for learning level evaluation in Web-based courses. 
Behavioural and result level evaluations do not make sense for university courses. 
For instance, how would behaviour in the workplace be defined when there are 30 
or 300 students in a class, some of whom may not be employed? Likewise, what 
are measurable business results even if students are employed by numerous 
different employers, or the course content is really not performance-based in a 
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way most employers would define the term (e.g., art, history, and 19th century 
English literature). 
2.7.1 Variables affecting students' satisfaction and learning in Web-based 
courses 
The differences in students' satisfaction and achievement from Web courses might 
be affected by a number of variables such as technology, instructor's 
characteristics, and students' characteristics (Berge & Myers, 2000; Dillon & 
Gunawardena, 1995), as reported in the literature. 
(1) Technology 
The reliability, quality, and medium richness are key technological aspects to be 
considered in Web-based courses (Lopez & Nagelhout, 1995). In particular, as 
suggested by Daft and Lengel (1986), the Web-based course environment should 
allow for synchronous or asynchronous exchange, students should have 
convenient access (e.g., through remote access) and the learning environment 
should require minimal time for document exchange. The quality of the interface 
also plays a crucial role in Web courses (Trevitt, 1995). The literature concerning 
interface design for Web courses ranges from the highly artistic (e.g., Laurel, 
1992) to highly technical (e.g., Blattner & Dannenberg, 1992). Reeves and 
Hannon (1993) presented a synthesis between these two tendencies and identified 
the following dimensions as being important in the user interface: ease of use and 
navigation, cognitive load, mapping, screen design, inforn1ation presentation, 
aesthetics, and overall functionality. Another central part of the medium richness 
relates to interactivity. Mcintyre and Wolff (1998) suggest that, "One of the 
powers of interactivity in a Web environment is the capability to engage by 
providing rapid, compelling interaction and feedback to students" (p.257). 
Engagement is also enhanced by problem-based presentation of educational 
material. 
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(2) Instructor's characteristics 
Technology cannot replace the human factor in tertiary education (Phillips & 
Merisotis, 1999). Collis (1995) remarked that the instructor played a central role 
in the learning effectiveness in Web courses, "It is not the technology but the 
instructional implementation of the technology that determines the effects on 
learning" (p.146). Webster and Hackley (1997) note that three instructor 
characteristics influence learning outcomes: teaching style and the design of 
instruction; attitudes toward technology; and control of technology. 
Fredericksen et al. (2000) have noted that an effective learning environment is 
well-organised with complete orientation and syllabus information that are 
essential to help orientate the students to the course, the instructor, and to what 
will be expected. In the design of course materials, the instructor needs to pay 
special attention to the tone of their writing and consistency in their module 
structure, document naming conventions, and instructional cues. Each module 
should have information on due dates, time frames, and details about what the 
module contains, as well as clear, explicit expectations and instructions to ensure 
students are at all times well oriented to the content, activities, and tasks in the 
course. 
The instructor should design courses that engender "deep learning" characterised 
by enjoyment of the academic task, a holistic approach to content, making the task 
applicable to one's own situation, and seeking the meaning inherent in 
assignments and activities (Kember, 1995). Poor course design conversely can 
foster "shallow learning" through creating courses that have a heavy workload, 
shallow assessment procedures, restrict students' freedom over activities, and 
cause students to be extrinsically motivated (e.g., by grades) (Eastmond, 2000). 
In a Web-based course, students often feel isolated since they do not have the 
classroom environment in which to interact with the instructor (Hara & Kling, 
1999; Serwatka, 1999). To overcome this feeling, the instructor can provide 
various forms of office hours and methods of contact for the students. The 
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instructor should design and create as many possibilities for student interaction as 
possible, both with the instructor and with other students in the class. The 
instmctor should exhibit systematic and interactive teaching styles, encouraging 
interaction between the students and with the instmctor. The instructor assumes 
the role of facilitator who gently guides the discussion by asking pointed and 
sometimes difficult questions, and follows the discussion wherever it leads. Massy 
(1997) states: 
The faculty role will change from being a content expert to a 
combination of content expert, learning process design expert, and 
process implementation manager. Faculty also will be motivators 
and mentors, interpreters (especially of non-codified knowledge), 
and, "expert learner" - people who lead the learning process by 
breaking the trail and setting the right personal example. (p. 153) 
Students attending a class with an instructor who has a positive attitude toward 
learning with the Web and who promotes the technology are likely to be more 
satisfied and experience more positive learning outcomes from Web-based 
courses. Students in Web courses often face technical problems. For example, 
Oliver and Omari (200 1) repotied that students were critical of the reliability of 
the Web and problems arose in a myriad of ways. Students reported problems with 
broken Web links, servers not responding, long download time, and network 
problems as impediments to their learning. Oliver and Omari (200 1) remark that 
Web-based learning requires a high level of reliability in the technology being 
employed. Despite every effort this is not always possible and could probably lead 
to dissatisfaction among some students. To minimise this problem, the instmctor 
should have a good control of the technology and be able to perforn1 some basic 
trouble-shooting tasks (e.g., adding a student at the last minute, modifying 
students' passwords, and changing the course settings). 
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(3) Students' characteristics 
A variety of students' characteristics, which may influence satisfaction and 
learning achievement with Web-based courses have been identified in the 
literature (e.g., Bourne et al., 1998; Carswell, 2000; Collins, 2000; Douzenis, 
1999; Fredericksen et al., 2000; Jiang & Ting, 1998; Kamppan, 2001; Kearsley, 
2000; Kekkonen-Moneta & Moneta, 2001; Ory, Bullock, & Burnaska, 1997; 
Russell, 1999, 2001; Sanders & Morrison-Shetlar, 2001; Swan et al., 2000; 
Wegner et al., 1999; Wilson, 2000). Among others, these students' characteristics 
are gender, age, prior computer skills, scholastic aptitude, and learning style. 
Literature on relationships between students' characteristics and satisfaction with 
Web courses and relationships between students' characteristics and achievement 
in Web courses has also been contradictory. 
2.7.2 Students' satisfaction with Web-based courses 
A number of studies involve Web-assisted courses within traditional on-campus 
learning environments (Collins, 2000; Jones, Jo, & Cranitch, 2000; Sanders & 
Morrison-Shetlar, 2001 ). These studies reported that, in general, students were 
satisfied and comfortable with learning on the Web. Furthermore, students' in 
Carswell's (2000) study felt that using the Internet as part of an Open University 
distance learning course was a worthwhile experience. Similarly, studies 
involving Web-based courses for undergraduates at SUNY Learning Network 
(Fredericksen et al., 2000; Swan, 2001; Swan et al., 2000; Jiang & Ting, 1998, 
2000), University of Massachusetts-Lowell (Motiwalla & Tello, 2000), and Curtin 
University of Technology, Australia (Chin, Chang, & Bauer, 2000) and 
postgraduates at Vanderbilt University (Bourne et al., 1998) and California State 
University (Poole, 2000) reported high levels of student satisfaction with the 
learning environment. 
Studies on Web-based courses using collaborative approaches such as problem-
based learning (Oliver & Omari, 2001; Oliver et al., 1999; Wegner et al., 1999), 
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problem-solving approach (Andriole Lytle, & Monsanto, 1995), collaborative 
tasks (Ragoonaden & Bordeleau, 2000; Stacey, 1999), and team-based instruction 
(Matuga, 2001) also reported that the majority of students were satisfied with their 
learning experiences. Students in a Web-assisted course using problem-based 
learning (Catney & Currie, 1999) also expressed satisfaction with the course. 
Wu (1998) reported that students in his study were satisfied with their Web-
assisted learning experience in descriptive statistics. Friedrich and Armer (1999) 
reported that students using a Web site to supplement a graduate course in 
educational statistics and measurement were apprehensive at first, but in general 
responded positively to the Web-assisted course. Weldon (1999) used computer-
mediated communication in a correspondence-based introductory statistics course 
and found that most of the students were satisfied with the course. 
In general, the lite\rature indicates that students are satisfied with Web-based 
courses. Kearsley (2000), however, did report some dissatisfaction among 
students of Web-based courses at the universities of Utah and Oregon. 
2.7.3 Students' perceptions of Web-based courses 
One of the reasons given by students for preferring to learn on the Web was being 
able to complete the course material at their own pace and time (Jones et al., 
2000). The Web courses, in addition to providing learning experiences on the 
course material also helped the students to gain skills with the Internet and e-mail 
(Collins, 2000). Other benefits listed by the students were being able to share their 
ideas and make social contacts with other students (Collins, 2000). Corrent-
Agostinho et al. (1998) contend that due to the asynchronosity of computer 
conferencing forums, students have time to reflect on the comments posted by 
other students before making their own comments. This could assist students who 
lack confidence to provide immediate response. Furthern1ore, Collins (2000) 
suggests that the process of explaining their ideas to other students, may help in 
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building the students' own understanding. Jiang and Ting (1998, 2000), 
Fredericksen et al. (2000), Swan (200 1 ), and Swan et al. (2000) reported that 
students perceived asynchronous discussions in the Web-based courses as 
supporting student-student and student-instructor interactivity and facilitating 
involvement in the course. 
Sanders and Morrison-Shetlar (2001), however, reported that certain Web 
resources appeared to be more appealing to the students than others. For example, 
students in Sanders and Morrison-Shetlar's (2001) study were more comfortable 
taking quizzes and accessing course grades through the Web. They preferred 
talking with other students in person as opposed to communicating through a chat 
room. Some students also have mixed feelings about posting questions through the 
bulletin board and getting class notes through the Web. Jones et al. (2000) 
reported that most students (59%) expressed a preference for a combination of 
traditional lectures and Web learning environment, 28% opted for learning totally 
on the Web, and 13%> chose just lectures. Similarly, Kazmer (2000) reported that 
students felt a need for human interaction during Web-based courses. Serwatka 
(2002) claims that students are often not prepared for the isolation of Web-based 
learning when they sign up for the course. The problems occur when the students 
are not disciplined enough to check their e-mail regularly for course updates and 
are reluctant to ask for assistance from friends and the instructor. 
Motiwalla and Tello (2000) reported that around a quarter of the students in their 
study were dissatisfied with the computer-mediated component and a further 36% 
were neutral. Similarly, Bourne et al. (1998) found that 30% of the students were 
uncomfortable with the computer conferencing environment. However, Poole 
(2000) reported that students in his study liked asynchronous communication. 
Poole (2000) suggests that in a traditional class setting, sometimes students are 
reluctant to contribute either because they do not want to lengthen the class or feel 
that their response will not reflect what they want to say. The flexible participation 
schedule afforded by computer-mediated communication tools can lengthen the 
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time in which students are engaged in class material, while the reflection time may 
encourage more widespread participation by all students. 
Moreover, Corrent-Agostinho et al. (1998) reported inefficient use of 
asynchronous discussions for data giving rather than discussing and generating 
ideas. The resulting dialogue was unsatisfactory to the learning outcomes. 
Corrent-Agostinho et al. (1998), however, noted that for most of the students, the 
course was their first experience with asynchronous Web tools. As the students 
become more exposed to such tools, their ability to use and to determine how best 
to use them to facilitate the problem-solving process may improve. 
Some of the students in Carswell's (2000) study found the electronic 
communication no more stimulating than face-to-face tutorials and preferred to 
work alone. They also tended to look for leadership from the instructor. The 
Internet-based conference attracted a high number of "lurkers", those who 
followed the conference but did not participate actively. The reasons given for the 
lack of participation included confusion as to their roles and unclear expectations. 
Others simply didn't want to participate (Carswell, 2000). Some students in Jones 
et al.'s (2000) study did not visit the Web site until the final week or a few days 
before the examination, if at all. For those less organised students, there is the 
possibility that they can easily fall behind in their study. 
Andriole et al. (1995) and Matuga (200 1) reported that students felt they had more 
access to the instructor, communicated more with their fellow students, and 
learned from seeing the ideas and assignments of other students. Yet, these 
students felt that they were not receiving individual attention, although, they 
agreed that the instructor provided answers and feedback promptly. 
Students' initial encounters with computer-mediated communication (Horvath & 
Teles, 1999), Web-assisted courses (Carswell, 2000), and Web-based courses 
(Jones et al., 2000) generated high levels of anxiety. Hara and Kling (1999) 
reported that students experienced substantial frustration dealing with technical 
problems in Web-based courses. Some students were not competent and were 
uncomfortable with the technology used (Jones et al., 2000). They found it hard to 
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communicate using the Internet. For example, a student in Carswell's (2000) study 
reported that he was "afraid" to send e-mail, and another attributed his lack of 
conference participation to a lack of confidence. However, Horvath and Teles 
(1999) felt that the students' difficulties were caused not only by the lack of 
computer knowledge and skills but more importantly that the elevated level of 
anxiety blocked rational behaviour. Students also felt embarrassed in response to 
these problems. 
Students in Carswell's (2000) study were generally tolerant of technical problems, 
as long as they were solved. Students expect and do experience problems with 
modems, lost communications, and servers, but they accept this as a fact of life. 
Nonetheless, as suggested by Hara and Kling (1999), the negative reactions to 
technical difficulties reported by Carswell (2000), Jones et al. (2000), and Horvath 
and Teles ( 1999) may be a significant impediment for some students usmg 
computer-mediated communication in Web-based courses. Horvath and Teles 
(1999) suggest having practice activities related to the use of the computer and 
computer-mediated software built into the Web interface. The Web-based course 
should also have consistent user interface throughout the course material and 
provide emergency procedures (e.g., how to reboot or exit the software), both on 
the Web and in hard copy format. Horvath and Teles (1999) and Carswell (2000) 
noted that students' responses were usually positive when the computers 
responded predictably and promptly. In response to this, Horvath and Teles (1999) 
suggest that units of instruction should minimise load time even at the expense of 
other positive instructional values. They also note that until computers become 
wireless and totally portable, long "factual" material will have to be made 
available as hard copy as an addition to the Web format. 
From a cultural perspective, both Asian and Anglo-Saxon students were satisfied 
with Web-based courses (Chin et al., 2000). Although the Asian students were 
more attracted to Web-based courses, the Anglo-Saxon students were more 
confident about using the Web technology and had less difficulty navigating the 
course Web site. The Anglo-Saxon students also showed a slightly higher 
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percentage of satisfaction with using computer conferencing compared to the 
Asian group. However this difference in satisfaction was not accompanied by an 
increased usage as Asian students checked and posted messages more often. Chin 
et al. (2000) conclude that whilst Asian students are generally more reluctant to 
speak up in a classroom environment, they find communicating online less 
threatening and are more willing to pmiicipate using this medium. Asian students 
did complain of a lack of contact with the lecturer and not being able to receive 
immediate response in Web-assisted courses (Chin et al., 2000; Jones et al., 2000). 
For many students, collaborative learning was not their preferred form of learning 
(Oliver & Omari, 2001; Oliver et al., 1999; Ragoonaden & Bordeleau, 2000; 
Wegner et al., 1999). For example, in Oliver and Omari's (200 1) study, the 
majority of students although expressing satisfaction with the collaborative 
problem-based computer-mediated learning, nearly 50% of them said they would 
prefer to work alone rather than in groups (Oliver & Omari, 2001). Wegner, et al. 
(1999) found that around 29% of the students in a problem-based approach Web-
based course expressed a lack of content background as a concern while studying 
in the course. The lack of instructional direction was expected as problem-based 
learning approach features a more student-centred approach to learning. 
Instructors were not expected to give answers and directions, they were expected 
to assume a supportive but more passive role. According to Wegner et al. (1999), 
students not used to this method of inquiry, experienced some discomfort m 
making the transition from instructor-centred to student-centred learning. 
Some students complained of technical difficulties, which hampered 
communication, interaction, and collaboration with virtual group members 
(Ragoonaden & Bordeleau, 2000). These technical difficulties have created a high 
level of frustration amongst the students. Other students, who had a good 
technical knowledge of the Internet, had trouble developing a working 
relationship with their partners. Asynchronisity of the discussions also became 
problematic for some students (Ragoonaden & Bordeleau, 2000). The delay in the 
response time hindered the flow of communication between collaborative 
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partners. Students became discouraged when their e-mail messages were ignored 
or were answered at a much later time. Others became frustrated while attempting 
to communicate with unresponsive partners. Hara and Kling (1999) reported that 
some participants did not read their friends' messages before writing e-mail 
messages or posting their messages to the conferencing sessions. Since 
communication was problematic, the collaborative process was not able to 
function at an optimal level. 
Ragoonaden and Bordeleau (2000) also observed that some autonomous, highly 
independent students preferred working alone. They felt that the collaborative task 
placed constraints on their personal work schedule. They preferred to do their 
work right away without having to wait for a partner to respond. These students 
also did not require the social framework provided by the collaborative tasks. 
They were able to function well in a structured academic setting. 
Matuga (200 1) discovered that even though students were randomly assigned to 
groups, some groups were more interactive than other groups. The group 
dynamics in some groups was more effective than other groups. She also reported 
that the students in her study felt that they were having to learn to motivate 
themselves in different ways for an online class since strategies used within 
regular classroom environments did not appear to work in Web-based courses. 
One student in Matuga's (200 1) study commented, 
I have learned that self-motivation is something that I really have 
to work on when I am really busy with lots of things. It is really 
easy to say that I will do this stuff tomorrow, and then never do it 
tomorrow because I do not have a classroom to go to. I think I will 
focus on why I want to learn this stuff, rather than just getting it 
over with because it is a requirement for my major. 
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2.7.4 Students' achievement in Web-based courses 
Studies involving Web-assisted courses within a traditional on-campus learning 
environment and distance learning environment in general reported comparable 
performance for both students taking Web-assisted courses and the face-to-face 
version of the courses (Carswell, 2000; Jones et al., 2000; Kapur & Stillman, 
1997; Kekkonen-Moneta & Moneta, 2001; Sener, 1996). For example, Kapur and 
Stillman (1997) found no significant differences in achievement in two computing 
courses (one for biologist and the other for social science students) for students 
taking the course on-campus and through Web-assisted courses. Likewise, Sener 
(1996) reported that students in Web-assisted courses achieved comparable grade 
distribution to on-campus offering of the courses for mathematics, science, and 
engineering. Carswell (2000) compared a traditional Open University course and a 
Web-assisted version of the course using the Internet for communication and 
reported comparable learning outcomes for both groups of students. 
Most studies reported no significant differences in learning achievement between 
students taking Web-based courses and students enrolled in traditional face-to-
face classes (Collins, 2000; Hislop, 2000; Owston, 1997; Russell, 1999, 2001 ). 
For example, Collins (2000) compared Web-based, correspondence and lecture 
versions of a second year non-major biology course at the Open University, and 
found no significant differences in students achievement among the three modes 
of instruction. Hislop (2000), likewise, reported that students in Web-based 
courses achieved comparable results compared to students in courses conducted in 
the traditional face-to-face mode. 
Catney and Currie (1999) introduced problem-based learning into a Web-assisted 
course and found that the students in their study perforn1ed as well as the students 
enrolled in a traditional non problem-based face-to-face version of the course. 
Likewise, Wegner et al. (1999) compared students enrolled in a Web-based course 
using a problem-based learning approach with students studying in a face-to-face 
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non problem-based version of the same course. They did not detect a significant 
difference in perfonnance between the two groups of students. 
In general, the results of research conducted on Web-assisted and Web-based 
courses indicate that students' achievement in these courses is comparable with 
students enrolled in traditional lecture-based courses. Only a few exceptions (e.g., 
McCollum, 1997; Zhang, 1998) showed that students in Web-assisted courses 
achieved better results compared to students in traditional courses. McCollum 
( 1997) noted that students in the Web-assisted version of a statistics class 
performed significantly better than the students in a traditional face-to-face 
classroom did. Zhang (1998) also reported that students in an information system 
analysis and design course that were taught using Web-assisted learning achieved 
better results than students enrolled in a traditional on-campus course. Schutte 
( 1997) reported that students taking a Web-assisted social statistics had a better 
attitude toward mathematics than did the students in the face-to-face classroom. 
2.7.5 General characteristics of students in Web-based courses 
Hislop (2000) in his study on Web-based courses, noted that students vary in their 
approach to a Web-based class just as they do in a traditional class. A student's 
behaviour may change over time due to external factors, such as how busy they 
are at work or their interest in a particular course. Nonetheless, at a given time, 
there are some typical behaviour patterns that seem common among students. 
Hislop (2000) describes a range of common student behaviours in Web-based 
courses (Table 2.2). 
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Table 2.2 
Students' participation behaviour. 
Types of Characteristics 
participation 
Leading The leading students are visible online early and often. They frequently post 
one of the first responses to a discussion topic and contribute regularly 
throughout. They respond to postings by other students not just to postings by 
the instructor. The activity of the leading students may be key to the overall 
activity level of the class. 
Lucid The lucid students write with special clarity. Their contributions tend to add 
real value not just volume or noise to the work of the class. Other class 
participants are likely to read postings by the lucid students because they have 
something worth saying and they say it in an easy to understand manner. 
Lively The lively students bring humour and a light touch to the class. They make 
participating more enjoyable for everyone. They may also be particularly 
important in helping to fom1 and maintain a sense of community online. 
Lurking The lurking students are present but invisible. They follow class activities, but 
do not participate. While a few students in a class could learn this way, ifthere 
are too many lurking students, effective interaction among class participants 
will stop. The class misses whatever the lurking students could contribute and 
there are fewer bases for evaluating lurking students. 
Listless The listless students participate, but not very much. They are not very 
motivated, and seem inunune to efforts to encourage more class patiicipation. 
The listless students do not have much negative impact on the class as long as 
there are not many of them. 
Lagging The lagging students are always a few steps behind the rest of the class. When 
they participate, they tend to contribute at the last minute. Other times they do 
not contribute at all since they are too far behind in their reading or other 
independent work. Asynchronous discussion requires patiicipation over a 
period of days if there are to be a reasonable number of interactions among the 
participants. If everyone waits until the final few hours of a discussion period, 
discussion degenerates into a series of disconnected postings. 
Lost The lost students are missing in action. They come in two distinct groups. The 
first group includes students who are not participating in the class at all. The 
second group includes students who are contributing, but whose contributions 
are generally off the topic or erroneous. 
2.7.6 Relationships between students' characteristics with students' 
satisfaction and achievement in Web-based courses 
Several studies have researched the relationships between students' characteristics 
with students' satisfaction and achievement in computer-based learning, the use of 
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the Internet for academic purposes, computer-mediated communication courses, 
and Web-assisted and Web-based courses. Some of the students' characteristics 
investigated were gender, age, prior computer skills, scholastic aptitude, and 
learning styles. 
2.7.6.1 Gender 
Research on the relationship between gender and the use of computers and the 
Internet in education have unveiled conflicting results. Hunt and Bohlin (1995) 
reported that there was no relationship between gender and attitudes toward 
computers. Rosenthal and Spiegelman ( 1996) reported that gender was not related 
to Internet use among librarians. Furthermore, Martin (1998) found no significant 
differences in Internet use in the classroom between male and female students. 
However, there were reports of female students having higher computer anxiety 
(e.g., Liu, Reed, & Phillips, 1992), less positive attitudes toward computers (e.g., 
Smith & Necessary, 1996), and less confidence in using computers (Culley, 
1988). Several researchers reported that by the time students enter the university, 
male students are more familiar with computers than female students (e.g., 
Neuman, 1991). Smith and Necessary (1996) and Applebee, Clayton, and Pascoe 
(1997) attributed this to the fact that from a young age, girls may not have been 
given the opportunity to perform at the same level as boys because technology 
classes often steered girls into clerical-type work. As adults, females are also more 
likely to access the Internet, exclusively from work, while men tend to use the 
Internet from multiple locations, including after hour's use from home. 
Web-assisted and Web-based courses are increasingly using computer-mediated 
communication to conduct group work and discussions outside of the classroom 
(Garrison et al., 2000; Murphy, Drabier, & Epps, 1998; Ory et al., 1997). As 
students are required to communicate online more often, some researchers are 
concerned that female students may be disadvantaged not only by their lack of 
familiarity with computers but by the way in which males and females differ in 
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their use of computers (Kramarae & Taylor, 1993; Miller, 1991; Smith & 
Necessary, 1996). They suggest that this may translate into females using the 
computer less, using computers less efficiently, and maintaining a more negative 
attitude toward the use of computers than their male counterparts. 
Wilson (2000) in a study using computer-mediated communication to support 
course projects found that female students use computer-mediated communication 
tools more frequently than male students. However, in a study using e-mail, 
Usenet, and multimedia to support science projects among high school students, 
Fishman (1999) found that gender was not related to students' use of computer-
mediated communication tools. Savicki, Kelley and Lingenfelter (1996) 
performed a study on computer-mediated communication with gender group 
composition (males only, females only, and mixed gender) and found that the 
composition of the groups had no effect on the performance of different tasks. 
However, female only groups sent more messages and were more satisfied with 
the group tasks than either mixed or male only groups. 
Tannen (1990) believes that male students are more likely to consider computer 
conferencing as a place to get and give information while female students see it 
more as a place to pose questions and arrive at a consensus of understanding. The 
two styles of computer use may come into conflict if the "fact-providers" make the 
"consensus-builders" feel inadequate and uncomfortable. The consensus-building 
females may become reluctant to share their "wrong" ideas and consequently stop 
participating. Rogers, Collins-Jarvis, and Schmitz (1994) warn that computer 
conferencing can easily become a male dominated situation because women are 
often less confident about expressing their ideas in a public forum. Indeed, Blum 
(1999) reported that men tended to silence women in online discussion in much 
the same way they do in face-to-face communication. 
However, Hardy (1994) believes the "consensus-builders" are more likely to 
flourish and may more freely exchange ideas in a nurturing, less judgmental 
environment. Written discourse in computer conferencing may encourage female 
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students to learn to exchange ideas more freely (Selfe & Meyer, 1991). They 
believe that conferencing provides females more uninterrupted time to think about 
their responses. In the same vein, Hiltz and Johnson (1990) found that females 
viewed computer-mediated communication more favourably than males. This may 
be due to the opportunity for females to "have their say", without being shut out of 
active roles by dominant males in a group situation. 
The findings on the relationship between gender and Web use in Web-assisted 
courses have likewise been inconclusive. In a study with a Web-assisted course, 
Karuppan (2001) found that male students were more likely to use the course Web 
site than female students. On the other hand, Sanders and Morrison-Shetlar (200 1) 
reported that female students had more positive attitudes toward a Web-assisted 
course with computer-mediated communication than male students. Female 
students also used the Web more often than male students (e.g., logged in more 
often and posted more messages to the bulletin board). Still other researchers such 
as Ory et al. ( 1997) reported no gender differences in success in Web-assisted 
learning or attitudes toward it. 
Several studies had been conducted on various Web-based courses with computer-
mediated communications delivered through the SUNY Learning Network (e.g., 
Fredericksen et al., 2000; Jiang & Ting, 1998; 2000; Swan, 2001; Swan et al., 
2000). Jiang and Ting ( 1998, 2000) found no significant relationship between 
gender and students' perceptions of learning experience (amount of learning, 
interaction with the instructor, and interaction with fellow students). However, 
Fredericksen et al. (2000) and Swan et al. (2000) found that female students 
reported higher levels of perceived learning and course satisfaction than did male 
students. Both male and female students, however, made equal use of the Web and 
had similar, positive attitudes about their computer experiences (Fredericksen et 
al., 2000). Furthermore, Swan et al. (2000) reported that female students felt that 
they participated at higher levels online than they did in the traditional classrooms. 
Female students used computers more for computer-mediated communication but 
less for exploring resources on the Web. Swan et al. (2000) conclude that because 
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online discussion cannot be dominated by anyone, female students have more 
freedom to participate and so are more satisfied and feel they have learned more. 
Nonetheless, female students found using computers to be slightly more difficult, 
were less likely to use personal computers from home, and reported greater gains 
in their familiarity with computers after completing the course (Fredericksen et 
al., 2000). Fredericksen et al. (2000) suggest that the three findings above might 
be attributed to females having less computer experience prior to entering college 
than males. For example, females were less likely to use personal computers 
because they did not know how to make the necessary connections. 
The studies reported above varied in terms of objectives, subjects, and tasks to be 
performed. Drawing definite conclusions regarding gender and Web-based 
courses would certainly be premature at this stage. However, as computer-
mediated communication and Web-based courses are now integral components of 
most students' academic experiences, there is a need to determine whether male 
and female students differ in their use of computers to ensure the academic 
playing field is the same for all students (Turkle, 1984). 
2.7.6.2 Age 
Some studies on computer-based instruction have found that age was not a factor 
in determining computer anxiety (Fletcher & Deeds, 1994). Some studies have 
shown that older students have a more positive attitude toward computers than 
their younger counterparts (Price & Winiecki, 1995; Smith & Necessary, 1996). In 
a study in Australia, Applebee et al. (1997) reported that age did not affect 
Internet use for academic purposes. However, a study of librarians' use of the 
Internet revealed a negative relationship between age and the use of the Internet 
(Rosenthal & Spiegelman, 1996). 
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Karuppan (200 1) pointed out that it is generally claimed that younger students 
tend to be heavy users of new technologies and are thus more likely to "surf'' the 
Web than older students. However, Karuppan (2001), in his own study found that 
age did not impact on students' Web use in his study with a Web-assisted course. 
Wilson (2000) also found no significant relationship between age and students' 
use of the computer-mediated communication tools. 
However, studies conducted on vanous Web-based courses with computer-
mediated communications delivered through the SUNY Learning Network (e.g., 
Fredericksen et al., 2000; Jiang & Ting, 1998, 2000; Swan, 2001; Swan et al., 
2000) yielded conflicting results. Jiang and Ting (1998) found no relationships 
between age and perceived leaming (amount of leaming, interaction with the 
instructor, and interaction with fellow students). On the other hand, Fredericksen 
et al. (2000) and Swan et al. (2000) found that the youngest students (16-25) 
reported that they leamed the least and that they were the least satisfied with 
online leaming. Students in the 36-45 year-old range reported that they leamed the 
most and were the most satisfied with on-line leaming. 
Fredericksen et al. (2000) suggest that age may be an indicator of other important 
characteristics. Students who are attracted to and succeed in this form of leaming 
tend to share certain traits. They are voluntarily seeking further education, are 
motivated, have higher expectations, and tend to possess a more serious attitude 
about their courses. Age may be a proxy for these attributes. Often, older students, 
especially those with familial obligations, are seeking fmiher education out of 
necessity, either to keep a job or to get a better one. They tend to have higher 
expectations, higher motivation and a more serious attitude. It is not unreasonable 
to expect these students will participate more actively and experience higher 
levels of satisfaction and learning in Web-based courses due to their backgrounds. 
The effects of age, if any, are hard to predict. Intuitively, younger students are 
more computer literate and should be more satisfied with learning on the Web. 
However, there seems to be evidence pointing to a positive relationship between 
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age and students' satisfaction with and learning from Web-based courses. There is 
also some evidence that age is not related to course satisfaction and learning from 
Web-based courses. 
2.7.6.3 Prior computer skills 
Students' pnor computer skills have been suggested as having an impact on 
students' perceived learning and satisfaction with Web-based courses. However, 
results from studies on the relationship between prior computer skills and learning 
from and satisfaction with Web-assisted, Web-based and computer-mediated 
communication courses have been contradictory. 
Martinez and Sweger ( 1996) found that students without a certain level of 
computer skills had trouble taking advantage of computer-mediated 
communication. Sturgill et al. (1999) reported that students without adequate 
computer skills experienced frustration trying to work collaboratively using 
computer-mediated communication tools. Furthermore, Fishman (1999) reported 
that experienced computer users utilised computer-mediated communication tools 
more often. Fishman (1999) suggests that there may be some transferability of 
experience using one kind of computer tool (i.e. word processing) to new 
applications, such as computer-mediated communication tools. It was suggested 
that adult students who succeeded in Web-assisted courses were either 
technologically proficient themselves or had someone in their immediate support 
system (a spouse or colleague) who could assist them (Eastmond, 1995). 
However, Sanders and Morrison-Shetlar (200 1) found that student use of the 
Web-assisted course was independent of prior computer experience. Likewise, 
Kekkonen-Moneta and Moneta (2001) concluded that there is no advantage in 
pre-selecting students for Web-assisted courses based on computing background. 
Furthermore, Fredericksen et al. (2000) and Swan et al. (2000) in their studies on 
Web-based courses at the SUNY Learning Network, found that students who 
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reported higher levels of computer skills before taking the course were no more 
satisfied with the course than students reporting little or no computer experience. 
Similarly students who reported higher levels of computer skills before taking the 
course reported levels of learning similar to those who reported having little or no 
computer experience. In fact students who rated themselves as having the lowest 
levels of computer skills had the highest level of satisfaction with the course and 
reported the highest level of learning from them. Swan et al. (2000) suggest that 
these perceptions might be related to what these students learned about computers 
in addition to the regular course content. They also suggest that these findings 
could support the contention that the technology has evolved to a point where 
even students with little or no computer skills can successfully complete online 
courses. In contrast, Wen and Truell (200 1) found that experienced computer 
users reported significantly higher levels of achievement in Web-based courses 
than novice computer users. Wang and Newlin (2000, 2002) suggest that prior 
computer skills are a strong predictor of performance in Web-based courses. 
Some studies appear to support the notion that initial computer skills do not affect 
students' satisfaction and performance. However, there are studies that suggest 
that students with better prior computer skills performed better in Web-based 
courses. Students' lacking in computer skills may also be frustrated by technical 
difficulties encountered in Web-based courses. 
2. 7 .6.4 Scholastic aptitude 
Although scholastic aptitude is generally viewed as a function of intelligence 
(Hingorani, 1998), Hingorani (1998) and Karuppan (200 1) suggest that 
Cumulative Grade Point Average (CGPA) could be more reflective of scholastic 
aptitude than a measure of intelligence such as an IQ test. Arguably, both 
intelligence and study habits are critical factors influencing CGP A. Most teaching 
professionals agree that "better" students typically study more thoroughly and 
tend to seek additional sources of information. Students with sound study habits 
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are more likely to access the Web to obtain notes and additional materials 
(Karuppan, 2001). It thus seems logical to assume that CGPA, which encompasses 
both intelligence and work habits, might have more relevance on Web use than 
purely cognitive intelligence measured by an IQ test. 
Hingorani (1998) found that students with higher CGP A reported higher levels of 
perceived clarity and challenging ability for a technology-based teaching method. 
In Karuppan's (200 1) study with a Web-assisted course, students with a higher 
CGPA accessed the course Web site more frequently to obtain the supplemental 
teaching materials, and achieved better test results. Wilson (2000) found that 
students' with better achievement in the course used computer-mediated 
communication tools more often. Wang and Newlin (2002) and Osborn (200 1) 
found that CGPA was a strong predictor for performance in Web-based courses. 
Findings from Hingorani (1998), Karuppan (2001), Osborn (2001), Wang and 
Newlin (2002), and Wilson (2000) suggest a positive relationship between 
scholastic aptitudes and learning in Web-based courses. 
2.7.6.5 Learning styles 
Another important students' characteristic to consider in Web-based courses is the 
way students learn best or prefer to learn, i.e. the students' learning styles (Becker 
& Dwyer, 1998; Blum, 1999; Miller, 1997; Shih, 1998). A learning style refers to 
the way in which individuals acquire and use information. The term "cognitive 
style" and "learning style" have been used interchangeably in the literature (Shih, 
1998). Kolb's learning styles (Kolb, 1985) has been widely used in research in 
educational context (Geiger, 1991; Shih, 1998). Kolb (1985) identifies two 
dimensions along which learning occurs: the concreteness/abstractness and the 
active experimentation/reflection dimensions. In the learning process, the learner 
tries to resolve the tensions between abstractness and concreteness, and between 
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active experimentation and reflection. To be an effective learner, the individual 
needs four kinds of abilities: 
(1) concrete experience abilities (CE), where an individual relies more on feelings 
than a systematic approach to problems and situations; 
(2) reflective observation abilities (RO), where a person relies on patience, 
objectivity, and careful judgement; 
(3) abstract conceptualisation abilities (AC), which involve the use of logic and 
ideas to understand problems/situations; and 
(4) active experimentation abilities (AE), whereby an individual learns by 
influencing or changing situations. 
Most people, however, do not possess all four abilities to the same extent. 
Individuals are therefore characterised by their inclination to one or a combination 
of these abilities. Based on the combination of different learning abilities, Kolb 
(1985) identified four learning styles: (1) the accommodator, (2) the assimilator, 
(3) the diverger, and (4) the converger. The accommodators' dominant learning 
abilities are in the areas of concrete experience and active experimentation. They 
are doers and feelers who rely on intuition and trial-and-error problem solving 
methods. The assimilators are best at abstract conceptualisation and reflective 
observation. They excel in inductive reasoning and are good at theoretical models, 
where they assimilate disparate observations into an integrated explanation. 
Convergers learn by abstract conceptualisation and active experimentation. They 
are good at the practical application of ideas, especially to specific problems with 
a single correct solution, for which they use hypothetical-deductive reasoning. The 
last category, the divergers are those who are best at concrete experience and 
ref1ective observation. They are people with strong imaginative abilities who can 
see a situation from many perspectives to generate a multitude of divergent ideas. 
Several studies have found significant differences among certain groups of 
learning styles in computer-based learning (Ayersman & Reed, 1995-1996; 
Bostrom, Olfman, & Sein, 1990; Wood, Ford, Miller, Sobczyk, & Duffin, 1996). 
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For example, Bostrom et al. (1990), based on a senes of studies showing 
interactions between the Kolb's learning styles and software training methods to 
predict perfonnance, conclude that abstract learners (con vergers and assimilators) 
usually performed better than concrete learners ( divergers and accommodators ). 
These results were attributed to the fact that abstract learners have the ability or 
experience to discover the rules and structures intrinsic to new software programs. 
Consistent with these findings, Wood et al.'s study (1996) established a 
relationship between cognitive styles and computer-assisted learning, showing 
that global (i.e. concentrating first on building a broad conceptual overview) 
individuals surpassed individuals with other learning styles. Ryu (1997, as cited in 
Wen & Truell, 2001) found that students identified as an accommodator or 
converger had significant higher performance levels on knowledge acquisition in 
computer-based presentations than they did in traditional classroom. 
Karuppan (200 1) found a significant relationship between learning styles and Web 
use in a Web-assisted course. The significant difference in Web use was between 
assimilators and accommodators, with assimilators being the heaviest users and 
accommodators being the lightest users. The second heaviest users were divergers, 
followed by convergers. Douzenis ( 1999) in a study with Web-assisted courses 
found that higher achievement in online classes was linked to divergence and 
accommodation learning styles. 
On the other hand, some studies have failed to identify a relationship between 
learning styles and students' achievement and satisfaction with Web-assisted and 
Web-based courses. For example, Kearsley (2000) reported that learning styles 
did not affect Iowa States students' achievement in a Web-assisted zoology course. 
Sanders and Morrison-Shetlar (200 I) found no relationship between students' use 
of the Web and learning styles and suggested that the materials posted in their 
Web-assisted course were suitable for all types of learners. Likewise, Shih ( 1998), 
Wang and Newlin (2002), and Wen and Truell (2001) reported that students with 
different learning styles learned equally well, with no significant differences in 
satisfaction with Web-based courses. Slattery (1998) suggests that although 
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students' learning styles may, in part, determine students' attitudes toward Web-
based courses, much of the responsibility for students' use of, and attitudes 
toward, Web-based courses rests with the instructor. He or she must provide 
useful information in a forn1at that is understandable, easily accessible, and 
engaging for students. 
To summarise, some studies did not find a relationship between students' learning 
styles and Web-based learning. Yet, others reported a relationship that led some 
researches to suggest that since the Web-based courses are predominantly abstract 
as opposed to experiential, abstract learners are more likely to have the cognitive 
traits that foster the use of this learning approach. 
2.7.7 Relationships between instructional variables with students' 
satisfaction and achievement in Web-based courses 
Berge ( 1997) suggests that researchers should not only focus on participants' 
characteristics but also investigate what instructional variables inf1uence students' 
perceptions of learning experience in Web-based courses. Some instructional 
variables studied in previous research were student-instructor interactions, 
student-student interactions, and involvement in course activities. 
The relationships between learning outcomes with student-instructor and student-
student interactions have been documented in traditional classrooms (Knowles, 
1990; Madden & Carli, 1981; Meyers & Jones, 1994; Powers & Rossman, 1985). 
It stands to reason that interactions with the instructor and fellow students would 
be equally important in Web-based courses. There are studies indicating that 
making Web-based courses more interactive, by increasing student-instructor and 
student-student interactions, can enhance learning outcomes. Interactivity in Web-
based courses includes providing prompt feedback (Aberson, Berger, Emerson, & 
Romero, 1997; Svanum, Chen, & Bublitz, 1997) and opportunities for discussion 
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using computer-mediated communication tools (Ross, 1996; Ruberg, Moore, & 
Taylor, 1996; Ruberg, Taylor, & Moore, 1996). 
Fredericksen et al. (2000) and Swan et al. (2000) found that students who reported 
highest levels of interaction with other students also reported highest levels of 
perceived learning in Web-based course. Fredericksen et al. (2000), Hawisher and 
Pemberton (1997), Jiang and Ting (1998), Piciano (1998), and Swan et al. (2000) 
found that interaction with the instructor is the most significant contributor to 
perceived learning in Web-based courses. Students who reported highest levels of 
interaction with the instructor also reported highest levels of perceived learning. 
Students who do not have adequate access to their instructors feel that they learn 
less and are less satisfied with their courses. 
Jiang and Ting (1998) conclude that their findings show the importance of active 
participation of the instructor, while supporting the constructivist view that 
students learn through interaction with one another. Online instructors fear that 
their voice might terminate a lively student-student interaction; on the other hand, 
their silence might be interpreted as an unresponsive attitude. An online instructor 
has to assume the role of a conductor, a facilitator, and a manager rather than a 
deliverer of knowledge. Owing to the lack of face-to-face interaction, an instructor 
would often require students to log on to the course and to contribute to the 
discussion to prove their "tangible existence". Students also want to know that 
their instructor is always around to give them support and guidance. 
Fredericksen et al. (2000) and Swan et al. (2000) found that students who 
participated more actively in Web-based courses also reported highest levels of 
perceived learning. Opportunities for frequent and engaging participation were 
presumed to be important course design features. These results, taken together 
with findings concerning interaction with instructors and peers, point to the 
importance of building scholarly communities in Web-based courses (Garrison et 
al., 2000; Rourke, Anderson, Garrison, & Archer, 2001; Swan, 2001; Swan, et al., 
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2000). Shared discourse among students and between students and the instructor 
have a positive effect on students' satisfaction and learning in Web-based courses. 
Such findings would lead us to suspect that collaborative course activities may be 
an important component of Web-based courses. However, researchers who have 
investigated collaborative learning online have found collaborative activities to be 
unsuccessful (Hawisher & Pemberton, 1997; Oliver & Omari, 2001; Oliver et al., 
1999; Ragoonaden & Bordeleau, 2000; Siegel et al., 1986; Sturgill et al., 1999; 
Swan et al., 2000). For example, Swan et al. (2000) reported that the greater the 
percentage of the course grade was based on group work, the less the students 
thought they learned from the course. Student comments indicate that it was 
difficult to get group members to work together on projects in the few courses in 
which collaborative learning were tried. 
2.8 Critical thinking in computer conferencing 
Critical thinking in computer conferencing is the extent students are able to 
construct learning through sustained communication. In this section, critical 
thinking refers to the integration and resolution types of cognitive presence 
messages (Garrison et al., 2000, 2001). Other researchers have used different 
terms to refer to critical thinking, such as "deep and surface learning" (Newman et 
al., 1996, 1997), "social construction of knowledge" (Gunawardena et al., 1997), 
"social discord and knowledge construction" (Kanuka & Anderson, 1998). 
There have been few empirical studies investigating the use of asynchronous, text-
based computer-mediated communication to facilitate deep and meaningful 
learning in tertiary education (e.g., Bullen, 1998; Garrison et al., 2001; 
Gunawardena et al., 1997; Kanuka & Anderson, 1998; Newman et al., 1996; 
Newman et al., 1997). For example, Newman et al. (1996) studied deep and 
surface approaches to learning and thinking in face-to-face and computer-
supported group learning context. They developed a content analysis method with 
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indicators for deep and surface learning usmg the critical thinking model as 
proposed by Garrison (1991). Transcripts from face-to-face educational and 
computer conference seminars were analysed by classifying each statement 
according to the indicators. 
Newman et al. (1997) found significant differences between computer conference 
and face-to-face seminars in critical thinking. Computer conferencing students 
often brought in outside material and linked ideas to solutions while face-to-face 
students were slightly better at generating new ideas. Computer conferencing 
students were found to be less interactive but have a higher level of critical 
thinking. This raises the question as to whether computer conferencing encourages 
more convergent, in-depth thinking while face-to-face seminars might seem to 
facilitate more divergent interaction. Newman et al. (1996) conclude that 
computer conferencing students "adopted a more serious, worthier, style when 
taking part in the computer conferences, as if it were writing an essay, as shown 
by the higher ratio for important statements" (p. 62). This finding appears to 
support the suggestion that computer conferencing could facilitate deep and 
meaningful learning. 
Gunawardena et al. (1997) developed an interaction analysis model to examine 
knowledge construction in a LISTSERVE debate involving a large group of 
distance education professionals. The analysis model developed was based on 
grounded theory and consisted of five phases of knowledge construction: 
sharing/comparing, dissonance, negotiation, co-construction, testing, and 
application. Kanuka and Anderson (1998) applied Gunawardena et al.'s (1997) 
analysis model in their study with online forum and found that levels of 
knowledge construction were lower than anticipated by the researchers. 
Bullen (1998) conducted a study of the facilitation of critical thinking within a 
formal education context supp01ted by computer conferencing. He completed an 
extensive evaluation of a single, campus-based university class of 18 full time 
students. Using questionnaires, quantitative measures of participation, interviews 
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and observations, and an analysis of conferencing transcripts, he attempted to 
determine factors that affected students' participation and critical thinking. The 
content analysis of the transcripts consisted of identification of negative and 
positive indicators of four categories of critical thinking skills as defined by Norris 
and Ennis (1989). These categories included skills of clarification, assessing 
evidence, making and judging inferences, and using appropriate strategies and 
tactics. Bullen (1998) indicated that although all students contributed to the 
computer conference discussions, the level of critical thinking was low. 
2.8.1 Community of inquiry 
Garrison et al. (200 1) suggest that there were methodological problems with the 
analysis of computer conferencing transcripts. For example, Bullen (1998), 
Gunawardena et al. (1997), Kanuka and Anderson (1998), and Newman et al. 
(1996, 1997) reported high levels of unreliability among coders and had problems 
with the definition of the unit of analysis. Furthermore these studies investigated 
critical thinking in isolation and either ignored or grouped the none-content 
related responses as "other messages". Garrison et al. (2000, 2001) and Swan 
(200 1) suggest that a worthwhile educational experience should be embedded 
within a community of inquiry, which is composed of instructors and students 
(Figure 2.1 ). 
The community of inquiry model provides a holistic method of analysing 
computer conference transcripts and to look for critical thinking activities. The 
model of community of inquiry assumes that learning occurs within the 
community through the interaction of three core elements: cognitive presence, 


















Figure 2.1. Community of inquiry. 
Cognitive presence refers to the extent to which the students in a community of 
inquiry are able to construct and confirm meaning through sustained reflection 
and discourse (Garrison et al., 2000). Cognitive presence is a vital element 111 
critical thinking, a process and outcome that is the goal of tertiary education. 
Social presence is defined as the ability of students in the community of inquiry to 
project their personal characteristics into the community, presenting themselves to 
the other students as "real people." This element supports cognitive presence, 
indirectly facilitating the process of critical thinking carried on by the community 
of learners. When there are affective goals for the educational process, as well as 
cognitive ones, then social presence is a direct contributor to the success of the 
educational experience. Affective goals would include situations where it is 
important that students find the interaction in the group enjoyable and personally 




The restriction of the model to "educational experiences" implies that some 
person, persons or agency is fulfilling the planning or structuring function that is 
referred to as teaching presence. This is different from "teacher presence" which 
would describe the presence of an individual referred to as "the instructor or 
teacher". Teaching presence is an abstract concept referring to a function that is 
often carried out as much by the students in the community of inquiry as by the 
instructor. Teaching presence consists of two functions. The first of these 
functions, the design of the educational experience, is the responsibility of the 
instructor. This function includes the selection, design and development of 
learning activities and assessment, organisation, and presentation of course 
content. The second function, facilitation, is a responsibility that may be shared 
between the instmctor and some or all of the other students (Garrison et al., 2000). 
Teaching presence supports and enhances social and cognitive presence for 
realising educational outcomes. 
2.8.2 Cognitive presence 
The concept of cognitive presence is described more fully in Garrison et al. (2000, 
2001 ), of which the present section is a brief summary. The concept of cognitive 
presence is grounded in the literature on critical thinking, and consists of four 
phases that are essential for the understanding of cognitive presence m any 
educational context, including computer conferencing. 
The first phase is labelled the "triggering event". It is the initiation phase of 
inquiry in which an issue or problem emerges from experience. The second phase, 
"exploration", is a divergent phase that might be characterised as brainstorming, 
questioning, and exchange of information. The third phase, "integration", carries 
on from the exploratory phase in an iterative attempt to construct shared meaning 
within the community of inquiry. The fomih phase is the "resolution" of issues or 
problems posed in the first phase through direct or vicarious action. In an 
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educational context this may consist of actions m the form of thought 
experiments, rather than concrete actions. 
2.8.3 Social presence 
This section is a summary of the concept of social presence discussed in detail in 
Rourke et al. (2001). Garrison et al. (2000) defined social presence as the ability 
of students in a community of inquiry to project themselves socially and 
emotionally, as "real" people, through the medium of communication being used. 
Garrison (1997), Garrison et al. (200 1 ), Gunawardena (1995), Gunawardena et al. 
(1997), and Fabro and Garrison (1998) argue that cognitive presence is more 
easily sustained when a significant degree of social presence has been established. 
The three categories of social presence are "affective responses", "interactive 
responses" and "cohesive responses". These categories emerged from the literature 
and are shaped by the community of inquiry model (Rourke et al., 2001). 
Affective responses are expressions of emotion, feeling, and mood. Affective 
responses are achieved in computer conferencing through the "use of emoticons" 
(Kuehn, 1993), "humour" (Christensen & Menzel, 1998), and "self-disclosure" 
(Cutler, 1995). Interactive responses indicate that students are attending to the 
computer conference. Types of interactive responses are "using the 'reply' feature 
to post messages", "quoting directly from the conference transcript", and 
"referring explicitly to the content of others' messages". Interactive responses also 
include "complimenting, acknowledging, and expressing appreciation" of other 
students' actions, and comments (Christensen & Menzel, 1998; Gorham & Zakahi, 
1990). Cohesive responses are activities that build and sustain a sense of group 
commitment. The three types of cohesive responses are "phatics and salutations", 
"vocatives", and "addressing the group as 'we', 'our', or 'us"'. Phatics are 
communications used to share feelings or to establish a mood of sociability rather 
than to communicate information or ideas (Rourke et al., 2001). Christensen and 
Menzel (1998), Gorham and Zakahi (1990), and Sanders and Wiseman (1990) 
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state that vocatives (addressing students by name), are related to cognitive, 
affective, and behavioural learning. A variation of the vocative effect at the group 
level, in which students refer to the group with inclusive pronouns, connotes 
feelings of closeness and association among the students (Christensen & Menzel, 
1998; Gorham & Zakahi, 1990; Sanders & Wiseman, 1990). 
2.8.4 Teaching presence 
Teaching presence is essential in balancing cognitive and social issues to facilitate 
the intended educational outcomes of higher-order learning (Fabro & Garrison, 
1998). Anderson, Rourke, Garrison, and Archer (200 1) define teaching presence 
as "the design, facilitation and direction of cognitive and social processes for the 
purpose of realising personally meaningful and educationally worthwhile learning 
outcomes" (p. 7), tasks associated with the instmctor or facilitator of computer 
conferencing sessions. From a review of the literature, and iterative content 
analysis of computer conference transcripts, Anderson et al. (200 1) define three 
categories of teaching presence: instmctional design and organisation, facilitating 
discourse, and direct instruction. 
Instructional design and organisation include building curriculum materials, "re-
purposing" materials, administering group and individual activities, negotiating 
time lines for activities, and providing guidelines for appropriate etiquette and 
effective use of the learning materials. Facilitating discourse is critical to maintain 
the interest, motivation and engagement of students in active learning. This 
component may overlap with some of the behaviours identified in social presence 
(Rourke et al., 2001). The facilitator supports participation by modelling 
appropriate behaviours, commenting upon and encouraging student responses, 
drawing in the less active students, and curtailing the effusive comments of those 
who tend to dominate the virtual space. The facilitator needs to identify areas of 
agreement and disagreement, help students to find congruent linkages between 
two contrary opinions, and provide opportunities for students to articulate 
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consensus and share understanding. The facilitator's facilitation tasks also include 
assessing the efficacy of the process and ensuring effective and efficient use of 
time (Scardamalia & Bereiter, 1994 ). In direct instruction, the facilitator provides 
intellectual and scholarly leadership and shares their subject matter knowledge 
with students (Anderson et al., 2001 ). The students have expectations of the 
facilitator communicating content knowledge enhanced by the facilitator's 
personal interest and in-depth understanding of the content. Although many 
authors recommend a "guide on the side" approach (Mason & Romiszowski, 
1996; Salmon, 2000) to moderating student discussions, this type of laissez faire 
approach misinterprets a fundamental element of peer collaboration models 
(Anderson et al., 2001 ). A key feature of such social cognition models is the 
instructor or the more skilled peer who scaffolds a novice's learning. Direct 
instruction includes actions such as presenting of content and directing questions 
to the group or to individual students, provides focus to the discussion by directing 
attention to particular concepts or information that is necessary for knowledge 
growth, provide a summary of the students' previous postings, assessing and 
providing explanatory feedback to confirn1 students' understanding, diagnosing 
misconceptions, referring students to extra resources for individual or group study, 
and providing direct instruction on matters such as technical questions related to 
access to the conferencing system, operation of other tools or resources, and the 
technical aspects of dealing with any of the subject related tools and techniques. 
The three categories of teaching presence suggested by Anderson et al. (200 I) can 
be mapped directly to previous work by other researchers (refer Table 2.3). 
Firstly, Berge (1995) categorises four major functions of the online moderator. He 
adds a "technical" support role to the three that Anderson et al. (200 1) have 
itemised. However, while acknowledging that providing technical assistance to 
students is an important function of the online instructor, Anderson et al. (200 1) 
believe that its importance will decrease as users become more experienced and as 
the tools of online learning become more intuitive and ubiquitous. Moreover, 
technical support can be provided by other means (i.e. technical discussions and 
frequently asked questions) that do not necessarily involve the instructor. 
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Paulsen (1995b) and Mason (1991) also divide the educational moderator's role 
into three major responsibilities: organisational, social, and intellectual. The one 
area where Anderson et al. (200 1) depart somewhat from these authors is in terms 
of how they construct and define the social aspects of an educational experience. 
In Anderson et al. 's (200 1) model, the researchers have separated out the purely 
social elements as a separate element (social presence) of a community of inquiry 
(Rourke et al., 2001 ). The creation of the social environment is the responsibility 
of students as well as facilitator. In Anderson et al.'s (200 1) model, only the social 
aspects of the facilitator's messages that directly relate to the content contributions 
from the student are included in the facilitating discourse categmy of teaching 
presence. Finally, the third function is referred to as "direct instruction" rather 
than Berge's "pedagogical" which, in its broadest sense, can refer to all three 
functions or to Paulsen's and Mason's "intellectual" which does not necessarily 
denote teaching at all. 
Table 2.3 
Models of instructional roles in computer cm!f'erencing. 
Anderson et al. Berge (1995) Paulsen (1995b) Mason (1991) 
Instructional design and Managerial Organisational Organisational 
organisation 
Facilitating discourse Social Social Social 
Direct instruction Pedagogical Intellectual Intellectual 
Technical 
Rossman (1999) has analysed end-of-course evaluations from 154 university 
courses and found that students' comments clustered into three major groupings: 
instructor's responsibility, facilitating discussions, and course requirements. 
Coppola, Hiltz and Rotter (200 1) did a qualitative interview research with 20 
"virtual professors" and identified affective, cognitive and managerial roles as 
major categories undergoing changes through the teaching of online courses. 
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These three categories map to Anderson et a I.'s (200 1) categories of direct 
instruction, facilitating discourse, and design and administration, respectively. 
2.8.5 Findings on cognitive presence, social presence, and teaching 
presence 
This section discusses findings on cognitive presence, social presence, and 
teaching presence in computer conferences by various researchers. These 
researchers, however, studied these three categories individually. It was not 
possible to directly compare cognitive presence, social presence, and teaching 
presence in these studies. 
Cognitive presence 
Garrison et al. (200 1) have analysed transcripts of three one-week computer 
conferences from two graduate-level courses in workplace learning and reported 
that 67% of all the messages were cognitive presence messages. Barrett and Lally 
(1999) found that 40% of the messages in two computer conference seminars 
indicated cognitive activity. Of the cognitive presence messages reported by 
Garrison et al. (200 1 ), trigger messages made up 8% of the responses. Exploration 
messages had the highest frequency ( 42%) of coded responses in the transcripts. 
The frequency of responses for the integration and resolution messages were 1 3<% 
and 4% respectively. Kanuka and Anderson (1998) and Gunawardena et al. (1997) 
using the "constructivist interaction analysis model" developed by Gunawardena 
et al. (1997) reported that approximately 93% of all messages coded were of 
sharing and comparing information. Bullen (1998), Fabro and Garrison (1998), 
Garrisson et al. (200 1 ), Gunawardena et al. (1997), Hara, Bonk, and Angeli 
(2000), and Kanuka and Anderson (1998) conclude that there is a paucity of 




Rourke et al. (200 1 ), m their analysis of transcripts from two computer 
conferences, reported that 25% of the coded responses were social presence 
messages. This percentage was almost the same as those reported by Fahy, 
Crawford, and Ally (2001), and Hara et al. (2000). Fahy et al. (2001) found that 
20% of all messages in the computer conferences in their study consisted of social 
messages. Hara et al. (2000) reported that some 27% of the total messages posted 
in the computer conference in their study comprised of jokes, expression of 
emotions, self-introduction, compliments, greetings and closure. Rourke et al. 
(200 1) suggest that although social presence messages were not content related, a 
fairly high levels of social presence is necessary to support the development of 
deep learning. However, too much of social presence messages could interfere 
with or replace the critical and challenging exchanges that would constitute the 
process of knowledge construction. Hara et al. (2000), Kanuka and Anderson 
(1998), and Fabro and Garrison (1998) caution that when students expressed 
dissatisfaction with computer conference, it was often because the computer 
conference was too social and not because it was too task-based. 
Teaching presence 
Archer et al. (200 1) have analysed transcripts from computer conferences 
involving two graduate courses in Health Science and Education. They reported 
that the transcripts of the computer conferencing for the Health Science course 
had four times the number of teaching presence messages compared to the 
Education computer conference transcripts. Furthem1ore, the teaching presence 
messages in the Health Science course contained more direct instruction messages 
compared to the Education course. On the other hand, the Education course 
generated more facilitating discourse and instructional design messages. They 
attributed the differences in the frequency of teaching presence messages in the 
two computer conferences to the different instructional strategies used by the two 
instructors. The Health Science instructor responded directly to many of the 
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students' messages, while the Education instructor used student facilitators for 
much of the computer conferencing. 
2.9 Conclusion 
This literature review has served two main purposes. Firstly, the literature review 
provided a guide to the design and evaluation of the Web-based course 
implemented in the present study. It has provided a summary of the best practices 
on the design and implementation of Web-based courses, computer conferencing, 
and problem-based learning as well as suggesting ways to evaluate the 
effectiveness and students' satisfaction and perceptions of Web-based courses. 
Secondly, the literature review provides an understanding of the issues in this 
research area that require further investigation. 
The review of the literature has provided guidelines for designing Web-based 
learning environment interface (e.g., Dillon & Gunawardena, 1995; Leidner & 
Jarvenpaa, 1995) using a problem-based learning approach (e.g., Adelskold et al., 
1999; Catney & Currie, 1999; Corrent-Agostinho et al., 1998; Dolmans et al., 
1997; Koschmann et al., 1994; Oliver & Omari, 2001; Savery & Duffy, 1996; 
Wilkerson & Gisjelaers, 1996; Wegner eta!., 1997). Furthennore, the literature 
review also highlighted the do's and don'ts in designing and implementing 
computer conferencing (e.g., Misanchuk et al., 1997; Salmon, 2000; Tolmie & 
Boyle, 2000). It provided the basis for the development and implementation of the 
problem-based statistics Web-based course of the present study. 
The review of the literature suggests that the evaluation of Web-based courses 
should be conducted at the reaction and learning levels of the Kirkpatrick's model 
of evaluation (Athanasou, 1999; Berge & Myers, 2000; Kirkpatrick, 1983, 1996). 
Reaction level evaluation refers to evaluating students' satisfaction with and 
perceptions of the Web-based course. Data are obtained using questionnaires and 
interviews with students after completion of the course. Learning level evaluation 
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includes evaluating students' skill acquisition and attitude change at the end of the 
course. Skill acquisition refers to the students' final grades in the course and 
critical thinking activities in the computer conferencing sessions. Attitudinal 
change refers to the change in students' attitudes toward statistics after completing 
the course. Data consisted of students' final grades, responses to attitudinal 
questionnaire, and computer conferencing transcripts. 
Berge and Myers (2000) suggest that there exist questionnaires suitable for 
evaluating students' satisfaction with and perceptions of Web-based courses. The 
Learning Environment Questionnaire used for reaction level evaluation in this 
study was constructed based on the questionnaires by Wu (1998), Shih (1998), 
and Trewern (2000). A number of studies contend that attitudinal questionnaires 
are suitable for measuring students' learning styles (e.g., Shih, 1998; Romero, 
Tepper, & Tetrault, 1992; Wen & Truell, 2001) and students' attitudes toward 
statistics (e.g., Elmore, Lewis, & Bay, 1993; Shultz & Koshino, 1998; Wise, 
1985). Other studies show the applicability of learning styles (Hong, Lai, & 
Holton, 2002) and attitudes toward statistics (Hong, Lai, & Holton, 2001; Yuen & 
Lee, 1994) questionnaires in an Asian context. The Attitudes toward Statistics· 
Questionnaire (Wise, 1985) and Learning Styles Questionnaire (Romero et al., 
1992) were translated into the Malay Language for use in this study. This study 
also used the community of inquiry model developed by Garrison et al. (2000, 
200 I) to analyse the computer conferencing transcripts for cognitive, social, and 
teaching presence (Garrison et al., 2000, 2001; Anderson et al., 2001; Rourke et 
al., 2001). 
The literature review indicates that most students viewed Web-based courses 
positively. Most studies also reported no significant differences in students' 
achievement between Web-based courses and traditional face-to-face classes. 
However, the results were not conclusive. For example, there were studies 
reporting some dissatisfaction among students in Web-based courses (e.g., 
Kearsley, 2000). There were also reports of students in Web-based courses 
achieving better results than students in face-to-face traditional courses (e.g., 
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McCollum, 1997; Zhang, 1998). However, direct comparisons among the studies 
reported in the literature were not possible due to differences in the focus of the 
content material, pedagogical approaches and evaluation procedures used. 
Furthermore, only a few of the studies investigated tertiary statistics (e.g., 
Friedrich & Armer, 1999; Weldon, 1999; Wu, 1998) or used problem-based and 
collaborative approaches (e.g., Catney & Currie, 1999; Oliver & Omari, 2001, 
Oliver et al, 1999; Wegner et al., 1997, 1999) in the Web-based courses. Studies 
involving collaborative approaches also highlighted a variety of problems students 
faced in communicating and collaborating online (e.g., Horvath & Teles, 1999; 
Oliver & Omari, 2001; Ragoonaden & Bordeleau, 2000). 
Some researchers (e.g., Collins, 2000; Owston, 1997) also caution against simply 
comparing students' achievement in Web-based and traditional courses. Some 
studies in the literature suggest that researchers should look for higher order 
cognitive activities in the computer conferencing component of Web-based 
courses (e.g., Bullen, 1998; Gunawardena et al., 1997; Kanuka & Anderson, 
1998). Most of these studies have reported low level of higher order cognitive 
activities in their findings. These studies also looked at critical thinking but 
ignored other dimensions such as social presence and teaching presence, which 
are important elements in a community of inquiry (Garrison et al., 2000, 2001 ). 
Are these two elements related to critical thinking activities in computer 
conferencing? 
Students' characteristics were identified as a possible factor affecting students' 
satisfaction and achievement in Web-based courses (e.g., Dillon & Gunawardena, 
1995; Leidner & Jarvenpaa, 1995). Among the characteristics reported in the 
literature were gender, age, computer skills, scholastic aptitude, and learning 
styles. Affect of gender on satisfaction with and achievement in Web-based course 
reported in the literature were inconclusive. Some studies reported significant 
differences while others reported no differences in satisfaction and learning from 
Web-based courses based on gender. Although it is generally claimed that the 
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younger students would be more likely to be satisfied and learn from Web-based 
courses, most results reported in the literature did not support this claim. 
Furthermore, studies reporting that age had an affect on students' satisfaction and 
learning in Web-based courses found that younger students tend to express less 
satisfaction with and learned the least from the courses. Students' computer skills 
have been one of the most investigated characteristics in the literature. In general, 
the review of the literature indicates that students with better computer skills 
learned more and were more satisfied with Web-based courses. Most studies also 
reported that students face some anxiety and problems using Web-based courses 
and computer-mediated communication tools. There were only a few studies 
investigating the effects of scholastic aptitude on achievement in Web-based 
courses (e.g., Hingorani, 1998; Karuppan, 2001; Wang & Newlin, 2002; Wilson, 
2000). These studies found a positive relationship between scholastic aptitude and 
achievement. More able students, with higher CGPA were more successful in the 
course. Another student characteristic that is investigated for their affect on 
satisfaction and learning in Web-based courses are the students preferred learning 
styles (e.g., Sanders & Morrison-Shetlar, 2001; Shih, 1998; Wen & Truell, 2001). 
These studies also reported inconclusive findings. 
Based on the findings reported in the literature, the effects of students' 
characteristics, such as gender, age, computer skills, scholastic aptitude, and 
learning styles, on satisfaction and achievement in Web-based courses have not 
been conclusively detern1ined. In addition, two student characteristics, the 
students' attitudes toward statistics and their mathematical background have not 
been reported in the literature involving Web-based courses. As the Web-based 
course in this study is on the learning of tertiary statistics, it is suggested that these 
two variables may impact on students' satisfaction and achievement in the course. 
Berge (1997) suggests that instructional variables such as student-student 
interaction, student-instructor interaction, and perceptions of course activities 
could have effects on students' satisfaction and achievement in Web-based 
courses. Findings from recent studies on Web-based courses (e.g., Fredericksen et 
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al., 2000; Jiang & Ting, 1998; Swan et al., 2000) indicates a positive relationship 
between instructional variables with satisfaction and achievement in Web-based 
courses. However, some studies found that students' viewed online collaborative 
activities negatively (e.g., Hawisher & Pemberton, 1997; Siegel et al., 1986; Swan 
et al., 2000). Research on the effects of instructional variables on satisfaction and 
achievement in Web-based courses, in particular those involving online 





This chapter describes how this study was conducted and has eight main sections. 
Section 3.1 justifies the use of case study research design and both qualitative and 
quantitative measures in this study. Section 3.2 describes the participants in this 
study. Section 3.3 outlines the features of the Web-based course and the model for 
developing the problem-based learning environment. Section 3.4 discusses the 
research instruments used in the study. The procedures for gathering data are 
described in Section 3.5. Section 3.6 presents the analysis of the data in relation to 
each of the research questions. Section 3. 7 discusses the ethical considerations for 
this study. The last section, Section 3.8, is the summary for this chapter. 
3.1 Research design 
Technology, when used to its best advantage, helps reshape the roles of instructors 
and learners and encourage new and different types of interactions in the 
classroom. Novel learning environments require researchers to describe at various 
levels what is happening to the participants. To an extent, these processes require 
some predetermined theoretical positions to provide a framework from which to 
view action. However, an overemphasis on the confirmation and disconfirmation 
of hypotheses may blind us to subtle but powerful patterns of behaviour that 
characterise social environments such as classrooms, virtual or real. Qualitative 
approaches should be considered when investigating these phenomena. The use of 
qualitative research could add valuable context to what is learned from the more 
theoretically constrained approaches of investigations based on instrumentation 
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and identification of significant differences. Qualitative approaches are also 
appropriate in the sense that they often emphasise discovery of, rather than 
verification of, theoretical positions (Wolcott, 1988). Windschitts (1998) suggests 
that qualitative studies capture unique phenomena on Web-based learning. 
Fetterman (1989), Patton (1990), and Windschitt (1998) suggest that case studies 
or ethnographies are particularly well suited to examine Web-based courses. These 
methods are not new but have not been frequently used in Web-based learning 
(Windschitt, 1998). 
This study used the "observational case study" (Bogdan & Biklen, 1998, p. 55) to 
investigate the participants' satisfaction with and learning from a Web-based 
course using the problem-based approach. Findings from single cases, while may 
not be generalisable to other Web-based courses, can still provide information 
about what is likely to be applicable in Web-based courses (Stake, 1995). As 
educators hear of a new case, they assimilate it into their knowledge of other prior 
cases, and enable them to better understand how to develop and implement Web-
based courses. Case study is also suitable because it is not feasible to manipulate 
the potential causes of behaviour. In this study no manipulation of treatments and 
participants was possible (Meriam, 1998). This case study involved fieldwork in 
which the researcher interacted with participants in their natural settings, with the 
researcher functioning as the course instructor while the participants studied the 
Web-based course. This study fulfilled the four characteristics of case study 
research stated by Gall, Borg, and Gall (1996, p. 545): (1) the study of phenomena 
by focussing on specific instances; (2) an in-depth study of the case; (3) the study 
of a phenomena in its natural context; and ( 4) the study of the perspective of case 
study participants. 
The focus of the study was the Web-based course and problem-based learning 
among participants taking a post-graduate course at a university in Malaysia. The 
focuses of the case on which data collection and analysis concentrated were: ( 1) 
participants' satisfaction with and learning from the Web-based course; (2) 
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relationships between participants' characteristics and satisfaction with and 
learning from the Web-based course; (3) relationships between instructional 
variables and satisfaction with and learning from the Web-based course; ( 4) 
changes in attitudes after completing the Web-based course; and (5) patterns of 
participation and evidences of critical thinking during the computer conferencing. 
These research questions were appropriate for evaluating Web-based courses and 
were termed as reaction and learning levels evaluation in the literature 
(Athanasou, 1999; Berge & Meyers, 2000; Kirkpatrick, 1996). 
This case study collected qualitative and quantitative data from the participants 
(refer Figure 3.1 ). Data was collected over the duration of the Web-based course 
using four methods: (1) interview; (2) computer conference transcripts; (3) e-mail 
messages; and ( 4) survey questionnaires. 
Collect qualitative data 
computer transcripts 
interview data 
Perform content analysis 
Collect quantitative data 
survey data 
Perform statistical analysis 
Figure 3.1. A mixed paradigm of data collection methods. 
Sieber (1982; in Meriam, 1998, pp. 68-69) listed four reasons for using 
quantitative data in a case study: ( 1) to guard against assuming that all aspects of a 
situation fit an emerging theory; (2) to support generalisations made from limited 
observations; (3) to verify deductions made from field observations; and ( 4) to 
explain a field observation that was previously inexplicable or misinterpreted. The 
use of quantitative measures such as attitudinal questionnaires to measure 
participants' perceptions of learning, changes in attitudes toward statistics, and 
learning styles has been reported in the literature (Berge & Myers, 2000). For 
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example, Wu (1998) and Shih (1998) had developed questionnaires to measure 
participants' perceptions of Web-based learning environment. A number of studies 
also contend that attitudinal questionnaires are suitable for measuring participants' 
learning styles (e.g., Shih, 1998; Romero et al., 1992; Wen & Truell, 2001) and 
participants' attitudes toward statistics (e.g., Elmore et al., 1993; Shultz & 
Koshino, 1998; Wise, 1985). For qualitative data, the use of interviews for 
investigating participants' perceptions of Web-based courses had been repmied in 
the literature on Web-based courses (e.g., Hara & Kling, 1999; Kazmer, 2000; 
Ragoonaden & Bordeleau, 2000). The use of content analysis for analysing 
computer transcripts had been reported in the literature. For example, Anderson et 
al. (200 1 ), Garrison et al. (2000, 2001 ), and Rourke et al. (200 1) analysed 
computer conferencing transcripts using the community of inquiry model of 
content analysis. 
In this study, quantitative data from survey questionnaires were statistically 
analysed. Scores and changes in scores from the survey questionnaires were 
computed and related to participants' characteristics and instructional variables. 
Qualitative data from the interviews and Web-based conference transcripts were 
analysed using content analysis to look for types of behaviours and interactions. 
The double arrow in Figure 3.1 indicated the reciprocal use of qualitative and 
quantitative data to triangulate the findings in this study. Triangulation refers to 
the use of multiple data-collection methods to check the findings of case studies 
(Gall et al., 1996, pp. 574-575; Meriam, 1998, p. 169; Cohen, Manion, & 
Morrison, 2000, pp. 112-115). 
3.2 Participants 
All students (N=26) enrolled as part-time students in the program of Master of 
Science in Human Resource Development from the Faculty of Cognitive Sciences 
and Human Development, Universiti Malaysia Sarawak, Malaysia, served as 
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participants in this study. The Master of Science in Human Resource Development 
program was a flexible-time program, with courses taught at nights during 
weekdays. KMF6013 Statistics for Social Sciences was one of the required 
courses for the program. The participants registered for this course together with a 
course in research methods and a course in human development in the first 
semester of the program, beginning November 2000. 
Universiti Malaysia Sarawak is in the Division of Kota Samarahan, Sarawak, 
Malaysia. The participants were located within the Kota Samarahan, Kuching, and 
Sri Aman divisions (Appendix 14). The participant furthest from the University 
was situated in Sri Aman, a town approximately 250 km from the university's 
campus. Participants used the Web as the primary means of participation. 
However, they did meet face-to-face for two other courses they were enrolled in 
simultaneously with the Web-based course. In principle, this Web-based course 
could be offered entirely on the Web to any participants anywhere in Malaysia. 
There were fifteen males among the 26 course participants. The participants were 
from the three major ethnic groups in the state of Sarawak, Malaysia. There were 
eight Malay participants and seven participants from the indigenous ethnic groups 
(Iban, Bidayuh, and Kayan) in Sarawak. The remaining eleven participants were 
from the Chinese ethnic group. Most of the participants were in the 25-29, 35-39, 
and 40-44 age groups, with eight, six, and seven participants, respectively. There 
were two participants each in the age group of 20-24 and 30-34. Only one 
participant was in the 45-49 age group. Table 3.1 summarises the participants' 
experiences with using computers and the Web. 
103 
Table 3.1 
Summary of the participants' computer/Web use and experience. 
Computer use and Web experience N 
How long have you used computer? 
Never 0 
Less than 1 year 3 
1-2 years 1 
More than 2 years 22 
How long have you used the Web? 
Never 3 
Less than 1 year 4 
1-2 years 3 
More than 2 years 16 
Have you ever participated in a Web-based course? 
Yes 5 
No 21 
Have you ever developed a Web page? 
Yes 7 
No 19 





More than 15 7 
Do you have access to a computer? 
Home Yes 24 
No 2 
Work Yes 19 
No 7 
Do you have access to the Internet? 
Home Yes 23 
No 3 
Work Yes 9 
No 17 
How do you rate yourself as a computer or Web user? 
Expert 2 
Intermediate 17 
:) Novice 7 
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The majority of the participants rated themselves as having intem1ediate skills in 
using the computer and the Web. Seven of the participants felt that they were 
novice users of the computer and the Web. All these seven novice users had used 
the Web for less than a year or had never used the Web. Four of them had less 
than a year and 1-2 years experience in using computers. Four participants who 
didn't use the e-mail and three of the 12 participants that used e-mail between 1-4 
times in a week were from this group of seven novice users of the computer and 
the Web. 
All the participants had access to Internet-ready computers either at work or at 
home. The Faculty's computer laboratory was open to the participants after office-
hours. The university also had Internet connected computers available daily from 
9:00 a.m. to 12:00 midnight at the Centre for Academic and Information Services 
(CAIS). All the participants used the Windows 95/98 platform for their studies. 
Five of the participants reported that they had previously participated in Web-
based courses. However, informal conversations with the participants revealed that 
they were former students of the university and had participated in face-to-face 
courses supplemented with some reading materials available on the Web during 
their undergraduate studies. These courses were defined as Web-assisted course 
rather than Web-based course in this study. Thus KMF6013 Statistics for Social 
Sciences was their first experience of a Web-based course. 
3.3 Description of the statistics course 
The course KMF60 13 Statistics for Social Sciences was designed to eqmp 
students with the skills and knowledge to carry out statistical analyses, 
communicate statistical analysis results and discuss statistical analyses reported in 
journals and theses (Faculty of Cognitive Sciences and Human Development's 
Academic Handbook, 2001 ). Participants were also encouraged to use a statistical 
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software package, SPSS (Statistical Packages for Social Sciences) in their studies 
and data analyses. As a three-credit unit course, the face-to-face version of 
KMF6013 consisted of three hours of lectures and six hours of self-learning in a 
week for fourteen weeks. In the Web-based version of the course, a participant 
would need to spend a minimum of nine hours a week for their learning activities. 
Although the participants were required to complete the course through the Web, 
they attended four face-to-face sessions with the instructor. The first face-to-face 
session was conducted to enable the participants to get to know the instructor and 
their fellow participants, and to familiarise themselves with the features of the 
course Web site and course structure. Three other face-to-face sessions were held 
in the third, eight and eleventh week of the course. The face-to-face sessions were 
conducted to familiarise the students with the various functions of the statistical 
software, SPSS. These sessions also enabled the instructor and participants to 
exchange ideas and solve problems encountered during the course. 
3.3.1 General features of the course Web site 
The course main Web page is shown in Figure 3.2 (This Web page and subsequent 
course Web pages shown in this chapter were translated from the Malay Language 
version). This page contained the course information for all intending participants. 
Among others, this page listed the course introduction, course objectives, course 
content, implementation of the course, assessment procedures, list of reference 








• Statistics tor 
Social Sciences 
(htm\) 
• SPSS for Social 
Sciences (pdO 
KMF6013 Statistics for Social Sciences 
• Introduction 
• Course Objectives 
• Course Content 
• Course lmQlementation 
• Assessment 
• Text Books 
• Registration/ Enguiries 
Figure 3.2. The main page of the course Web site. 
Registered participants using the appropriate username and password could access 
the main classroom page (Figure 3.3). This page had learning materials, course-
related information and course activities arranged in weekly Hxtures. The key 
features of the main classroom page were a dynamic message box, weekly buttons, 
and links to general information, classroom resources, and learning resources. The 
dynamic message box was updated weekly to highlight important messages to the 
students. Examples of messages highlighted in the dynamic message box were 
reminders on readings, discussion dates, due dates for assignments, and 
assignment presentation dates. Weekly buttons were linked to detailed weekly 




Week One: Read ch_ 
General Information 
• Weekly synopsis 
• Coursework requirements 
You have registered for KMF60 13 
Statistics for Social Sciences. This 
course is a compulsory course for M.Sc. 
HRD in FCSHD, Unimas. • Students list 
Classroom Resources 
• Discussion room 
• Check your grade 
({!) e-mai I the lecturer 
Learning Resources 
Electronic Texts 
• Statistics for Social Sciences 
I am your lecturer, Hong Kian Sam. I 
hope that you will benefit from this 
course. Please feel free to contact me or 
drop in to meet me. 
• SPSS for Social Sciences 
Learning Tools 
• Scientific Calculators 
• Statistical Tables 
• List of Problems 
• Simulations 
E-mail: hksam@fcs.unimas.my 
Telephone: 082-671 000 
Fax: 082-672281 
Address: Faculty of Cognitive Sciences 
& Human Development, Universiti 
Malaysia Sarawak, 94300 Kota 
Samarahan, 
Snrnwnk 
Figure 3.3. Main classroom page for the course. 
General information comprised an outline of weekly topics, guidelines for 
preparing course assignments, grading criteria and due dates, and a list of 
participants' names and e-mail addresses. Classroom resources included an 
asynchronous computer conferencing space for participants and instructor to 
discuss learning issues and a personal room for participants to check their course 
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grades online. Learning resources consisted of online statistics texts (Statistics for 
Social Sciences texts and SPSS version I 0.05 texts), and other tools such as 
calculators, authentic problems and statistical simulations/demonstrations (Java/ 
J avaScript-based). 
The weekly learning pages (Figure 3.4) consisted of four main parts. The 
participants were provided with a list of weekly learning objectives, expected 
learning outcomes, required readings and activities to complete for the week. 
General Information 
• Weekly synopsis 
• • ••••••••••••• 
Week 2 
Introduction Content Readings Activities 
• Coursework requirements Week 2: Descriptive Statistics 
• Students list 
At the end of this week, you should be able to 
Classroom Resources • classify the various types of statistical studies 
• Discussion room • define some important statistical terms 
• Check your grade 
Figure 3.4. Weekly learning objectives, expected learning outcomes, readings, and 
activities. 
The design of the course Web site was adapted from the Web-based courses 
offered by the School of Education (http://education.otago.ac.nz/), University of 
Otago. The features in this Web page were also consistent with those reported in 
the literature review (refer Section 2.7.1). For example, as suggested in the 
literature, the Web-based learning interface included all necessary information 
such as course synopsis, syllabus, schedule, and examination requirements 
(Fredericksen et al., 2000; Reeves & Harmon, 1993) and had contact information 
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for the instructor and fellow students (Serwatka, 1999). The Web pages were easy 
to use and navigate, had clear organisation, were uncluttered with low cognitive 
load, and had consistent design throughout the pages (Dillon & Gunawardena, 
1995; Leidner & Jervenpaa, 1995). Additionally as the Web pages had limited 
graphics, and the files were in the html, Word and pdf formats, download time is 
minimal (Oliver & Omari, 2001). 
Participants were required to complete individual and group assignments. 
Individual assignments referred to the five tutorials that participants had to 
complete in the course (Figure 3.5). Each tutorial covered a few topics within two 
to three weeks for the duration of the 14 weeks. The individually completed 
tutorials were submitted at the end of the related weeks specified in the course 
Web site. Feedback within two to three working days was provided for the tutorial 
works submitted to ensure that patiicipants could gauge their progress in the 
course and correct their work based on the feedback. The function of the tutorials 
was evaluative in nature. 
(4_? e-mail the lecturer 
Learning Resources 
Electronic Texts 
• Statistics for Social Sciences 
• SPSS for Social Sciences 
Learning Tools 
• Scientific Calculators 
Tutorial (20%) 
In this course you are required to submit FIVE 
tutorials individually. You can discuss the 
tutorials with your friends and the instructor 
before completing the tutorials. The dates for 
submitting the tutorials are: 
Tutorial 1: 11/12/2000 
Tutorial2: 15/1/2001 
Tutorial 3: 5/2/200 1 
Tutorial 4: 19/2/2001 
Figure 3.5. Tutorials to be completed individually. 
Group assignments had to be completed in groups of six to seven participants 
(Figure 3.6). The group assignments were developed as problem-based learning 
environment and required students to discuss and solve the problems presented 
using the computer conferencing software. 
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Assignment 1 (20%) 
This is a group assignment, with six to seven students in a group. Your group has to 
choose a problem from the List of Problems. Discuss and interpret the problem, the 
research questions, statistical analyses required and results obtained using the 
computer conferencing space provided for each group. For those not familiar with 
computer conferencing, have a tour and tryout the Web Crossing software. Use SPSS 
to perform appropriate statistical analyses on the data file provided for each of the 
problem. Prepare a report, which is clear and analytical using simple language. The 
report must not exceed 10 pages. Minimise typographical and spelling errors. Have a 
look at the report preparation guidelines and the sample report. The report should be 
in Word format and need to be submitted through e-mail attachment. Include the title 
of the problem and the names of all the group members in your group report. The date 
for submitting Assignment 1 is 15/2/200 I. 
Figure 3.6. Problem-based assignments completed in groups of six or seven. 
The participants were also required to present and discuss their problem solutions 
through computer conferencing (Figure 3.7). The design of the computer 
conferencing sessions for the group assignments were based on the guidelines for 
designing computer conferencing recommended in Section 2.3. For example, 
computer conferencing sessions were conducted using a problem-based learning 
approach and embedded within the Web-based course as suggested by Hawisher 
and Pemberton ( 1997). The participants took part in the discussions to solve 
authentic problems, and in the process defined learning issues, bridged learning 
gaps, applied knowledge to solve problems, and justified their solutions and 
choice of analyses (Lewis, 1997). The discussions involved small groups of six to 
seven participants (Mason & Bacsich, 1998; McAteer et a!., 1997; Wilson & 
Whitelock, 1998a). Participants had initial face-to-face meetings with the 
instructor and fellow participants (McAteer et al., 1997). The course Web site 
provided specific guidelines for implementing the computer conferencing 
sessions, such as dates, duration, participants' responsibilities, and evaluation 
criteria (Hawisher & Pemberton, 1997; Misanchuk et al., 1997). Participants 
participated in two initial computer conferences prior to the problem-based 
discussions to familiarise themselves with the conferencing system (Misanchuk et 
al., 1997). 
Ill 
Presenting Assignment 1 & 2 Reports (20%) 
During Week 1 0 ( 15-17/2/200 1) and Week 14 ( 15-17/3/2001 ), each group will 
present their reports for Assignment 1 and Assignment 2 respectively to their fellow 
students. The presentation will run for three days. The presentation will take the 
form of Web pages. For those not familiar with preparing Web pages, please contact 
the instructor for assistance. During the presentation each group must respond to the 
queries and points raised by the other students during the computer conferencing 
sessions. These presentation sessions will be graded based on (1) clarity of 
presentation, (2) ability to justify the various sections of the report/ presentation, and 
(3) the quality and quantity of interactions. The instructor and students will grade the 
presentation sessions based on the criteria listed in the presentation evaluation form. 
Participation in the assignments and presentations (20%) 
Your participation in the group assignment discussions (Assignment I: 29/ I -
I5/2/200 I; Assignment 2: 26/2 - 10/3/200 I) and during the presentation sessions 
(Presentation I: I5-I7/2/200I; Presentation 2: 15-17/3/2001) will be graded based 
on the quantity and quality of participation. The instructor will grade them based on 
the criteria in the participation evaluation form. Additionally, each student in the 
group will grade each of their group members for their contribution the group 
assignments using the peer evaluation form. 
Figure 3. 7. Presentation of problem solutions and evaluating participation 111 
group assignments. 
3.3.2 A model for developing a problem-based learning environment 
This study modified Jonassen's ( 1997a) model for designing constructivist 
learning environment that engaged participants in meaning-making based on 
constructivist assumptions (Jonassen et al., 1999) to design a problem-based 
learning environment. This model (Figure 3.8) was consistent with the literature 
on problem-based learning reported in Section 2.4.1. The model conceived an 
authentic problem as the focus of the environment, with various support systems 
surrounding it. The goal of the participants was to interpret and solve the problem 
and communicate the solution. In the process the participants generated learning 
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Related problems and information resources supported understanding of the 
problem and suggested possible solution. Cognitive tools helped the participants 
to interpret and manipulate aspects of the problems. Conversation and 
collaboration space enabled communities of participants to negotiate and co-
construct knowledge through discourse and reflection. These tour components of 
the model supported the learning principles of problem-based learning 
summarised in Section 2.4.2: participants' should generate their own learning 
issues (e.g., Corrent-Agostinho et al., 1998), knowledge is constructed based on 
prior learning experiences (e.g., Savery & Duffy, 1996), learning is an active 
process (e.g., Koschman et al., 1994), and there should be opportunities for 
discussions and reflections (e.g., Engel, 1997; Koschman et al., 1994). 
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Authentic problems 
The focus of the learning environment was the problem. The problem drove the 
learning. In traditional instruction, problems functioned as examples or 
applications of the concepts and principles previously taught. Participants learned 
domain specific contents to solve the problem. In problem-based learning, a 
problem was ill-structured, to encourage the participants to generate learning 
issues (Glasser, 1991; Jonassen, 1997a, 1997b), with some aspects of the problem 
emergent and definable by the participants. Ill-structured problem had unstated 
goals and constraints and had multiple solutions, solution paths, or no solution at 
all (Jonassen, 1997a, 1997b). The problem was intrinsically interesting to the 
participants (Cooley & Leinhardt, 1980) and contained cues (Anderson, 1990) to 
stimulate and sustain the ensuing discussions. Furthermore, the problem was 
presented in a manner relevant to the participants' future use and real life 
application (Dolmans et al., 1997; Godden & Baddeley, 1975; Jonassen, 1997a, 
1997b ). Lastly, the problem addressed the instructional objectives of the topic or 
course (Dolmans et al., 1997). 
The problems in this Web-based course were adapted from Chatterjee, Handcock, 
and Simonoff (1995), Peck, Haugh, and Goodman (1998), and Weiss (1999) to 
suit the needs of the course and the local context. Two examples of authentic 
problems used in the course are shown in Figure 3.9 and Figure 3.10. In Figure 
3.9, the problem was chosen because it was a problem that the participants could 
possibly face in their work place, as part of their research dissertation, or in every 
day life. The problem was modified to portray the local context, with some cues 
(refer questions of interest in Figure 3.9) to stimulate the initial discussion of 
understanding the problem and suggesting possible plan of actions. However, 
these questions of interest serve to guide the participants and not specific research 
questions that the participants' were required to solve. 
114 
B<:~ckground Questions of interest Data 
Background 
Automated interactive telephone systems allow us to exchange limited information using the 
push buttons on our touch-tone telephones. The most basic of these systems allows us to route 
ourselves to a recorded message or to the best person to handle our issue. More complex 
systems allow a complete exchange of information, with problems fully resolved in the 
automated setting ... The Inland Revenue Service (IRS) had developed the Voice Balance 
Due (VBD) fully automated telephone system. It permits people who call the IRS for the 
purpose of requesting a payment extension or establishing a monthly payment plan to do so by 
using the push buttons on their telephone. The system is fully automated for eligible callers 
and does not require any contact with an IRS representative. The VBD automates a process 
that is currently manual. 
Questions of interest 
New system and procedures must be evaluated not only in terms of their cost savings or 
operating efficiencies but also in terms of their ability to provide service that is at least as easy 
to use as the system they are replacing. The automated instalment agreement application of 
the VBD system replaces a manual process for the less complex instalment agreement. To 
assess system efficiency, we would like to know the following: Is it more efficient for the IRS 
to have taxpayers set up instalment agreements manually or through the usc of the VBD 
automated system? 
There arc many ways to measure system efficiency. For examples, we can explore the 
rollowing questions: To what extent have callers been served by the VBD application, i.e. 
what percent of eligible callers successfully completed the application, and did that percent 
differ over the period of the study? Were there any periodic fluctuations in completion rates? 
Data 
A pilot study carried out between April 24 and December 8, 1999, produced these data: 
I) 60 calls were handled manually, and the average time needed to complete an instalment 
agreement was 15 minutes and 38 seconds. The standard error associated with this 
estimate of mean time was 4 minutes and 58 seconds. 
2) Other variables were captured by the VBD system and arc available as text data file and 











callers requesting an instalment agreement plan 
callers successfully completing an instalment agreement 










Figure 3.9. Example of an authentic problem (adapted from Peck et al., 1998). 
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Background Questions of interest Data 
Background 
In today's healthcare environment, health insurance companies are increasingly pressuring 
hospitals to provide high quality health services at the lowest possible cost. The vast majority of 
all healthcare costs are for hospitalisation. During the past decade, inpatient costs of patients in 
hospitals have been reduced in two ways. First, the less severe cases arc treated in the doctor's 
office or in hospital emergency rooms rather than being admitted to the hospital. Second, for 
cases admitted to the hospital, the lengths of hospital stays have been considerably shortened. 
Questions of interest 
It is believed that some insurers have been more successful than others in minimising hospital 
lengths of stay (LOS). Some questions of interest are: 
• Are there differences in LOS between the insurers? 
• Do the differences hold up once we have accounted for differences in hospital and patients' 
characteristics? 
• What are the differences in patient severity characteristics, demographics, hospital 
characteristics, and treatment variables between the two insurers? 
Data 
To test this, a sample of hospital medical records was drawn for each of several illnesses from 
metropolitan hospitals operating in one state. The data consists of information abstracted from 
the medical records of asthma patients between the ages of 2 and 18 years old. Aside from the 
main variables of interest, insurer and LOS, additional information falls under four categories: 
I. Patient severity variables describe the severity of the patient's condition at admission to the 
hospital. Included in this category are additional conditions that may exacerbate the 
condition that is the major reason for admission. The LOS is expected to be longer for more 
severely ill patients. 
2. Demographic variables describe the patient's age, sex, and race. The effect of demographic 
variables on LOS for paediatric asthma is not known. 
3. Hospital variables describe characteristics of the hospital in which the patient was treated. 
It is expected that LOS will be lower for hospitals with more services and with a higher 
staff-to-bed ratio. The effects of the size of the hospital measured by the number of beds in 
the hospital (bedsize), and the categorisation of that hospital as a teaching hospital or not 
(tcachcat) have not been explored. 
4. Treatment variables describe aspects of the patient's treatment during hospitalisation. 
Treatment variables arc not fully known until the hospital stay is complete. It is expected 
that LOS will be longer for patients who have treatment complications and process of care 
failures (the hospital fails to adhere to standards of care given the patient's condition). 
Finally, patients with more diagnostic tests probably are more severely ill. Consequently, 
LOS is expected to increase with the number of tests performed. 




Insurer who pays the hospital bill 
Values 
O=A, l=B 
Figure 3.1 0. Another example of authentic problem (adapted from Peck et al., 
1998). 
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As these problems were ill-structured, there were many possible research 
questions the participants could investigate and generate learning issues. 
Furthermore, when the participants studied the data set, there were possibilities 
that the information supplied was more than needed or they might need to make 
some assumptions in solving the problem. The possible learning outcomes 
inherent in the problems were: graphical displays of data, description of patterns 
from the graphical displays, stating hypotheses for comparisons of two means, 
comparisons of two means using independent t-test or confidence intervals, using 
statistical software to analyse the data set, and reporting of the findings, stating the 
limitations and assumptions of the problem. These learning outcomes coincided 
with the instructional objectives listed for the course. 
Related problems and sample solutions 
In this study, the problem-based learning environment provided a set of related 
problems with sample analyses and solutions that beginning participants could 
refer to assist them in understanding the issues implicit in the problem (Figure 
3.11 ). Related problems consist of sets of problems that are representative of the 
current one (Kolodner, 1993). Jonassen (1997a) states that understanding any 
problem requires experiencing it and constructing mental models of it. What 
beginning participants lacked most are experience that is critical when they try to 
solve the problems. Related problems support learning by scaffolding memory and 
by representing complexity. Related problems scaffold memory by providing 
representations of experiences that participants do not have. When humans first 
encounter a problem, they check their memory for similar cases that they may 
have solved previously (Jonassen, 1997b ). If they can recall a similar case, they 
will try to map the experiences and its lessons onto the current problem. If the 
goals or conditions match, they apply their previous lesson. 
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List of problems 
Problems for first assignment 
• Comparing non-steroid anti-inflammatory drugs with respect to stomach 
damage 





Productivity versus quality in the assembly plant 
Reporting of sexual partners by men and women 
Air bags and types of automobiles 
Questions of interest 
Analysis and report 
Background 
Clicking the link for each related 
problem opens up a page with 
sample analysis and report. 
Air bag is an important safety feature in automobile. Increasingly the presence of air 
bags in an automobile is often a key factor in the decision to purchase a particular 
model of automobile .... 
Questions of interest 
Among others this study is interested in investigating: Is there a relationship between 
the type of vehicle and the level of air bag is standard equipment? 
Data 
The following data set available as text data tile and SPSS (.sav) data f11e is compiled 
fi·om data given in the AA Automobile Buying Guide. Automobiles can be classified 
into six categories, roughly corresponding to size: 0 small, I =sporty, 2 =compact, 3 
=midsize, 4 =large cars, and 5 =vans. The made of the car could be 0 =made in 
Malaysia, I =made in Japan, 2 =made in US, and 3 =other countries. Air bags in the 
automobiles could 0 no air bag, I driver side only, 2 driver and passengers. 
Type Made Airbags 
I 0 0 
2 2 0 
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Figure 3.11. An example of related problem with sample solution. 
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By presenting related problems in learning environments, participants are provided 
with a set of experiences to compare to the current problem. Participants retrieve 
from related problems, advice on how to succeed, pitfalls that cause failure, what 
work or didn't work, and why it did or didn't work (Kolodner, 1993). They adapt 
the explanation to fit the current problem. 
Information resources 
Participants need information about the problem to construct their mental models 
and formulate hypotheses that drive the manipulation of the problem space. The 
Web-based course provides information resources such as electronic texts, 
glossary, statistical tables, and links to other statistical Web sites (Figure 3.12). 
r/eeh·~"'~1iC r: CJtt 
Statistics for Social Sciences 
KS Hong- Uninuos 2000 
This electronic text is written for students taking the course KMF6013. With this 
text, students without access to the library can participate in this course. The course 
content is comparable to the relevant Statistics for Social Sciences textbooks 
available in the library. 
MAIN CONTENT 
Search I Glossary I Interactive Statistical Tables I Statistical Tables 
Chapter I Introduction to statistics 
.__r_a_rt_I :_D_e_s_c_ri_p_ti_ve_S_ta_ti_st_ic_s ______ l Detail notes in the = T pfprtronir tPvt 
With the academic ability plotted as X-axis and hour/ semester plotted as Y-
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Figure 3.12. An example of information resource in the Web-based course. 
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Cognitive (knowledge construction) tools 
The Web-based course provided cognitive tools that were intended to engage, 
facilitate, and supp01i cognitive processing (Kommers, Jonassen, & Mayes, 1992). 
Cognitive tools were used to visualise, organise, or automate information 
processing. These tools engaged participants in generative processing of 
information. For example, visualisation tools help participants to construct mental 
images and visualise activities. Simulations, calculators, interactive statistical 
tables, and SPSS software were provided in the course to assist the participants to 
organise the data available and to test their hypotheses (Figure 3.13). 
Interactive statistical tables 
Chi Square Dtstrlbu!ion 
Simulations and demonstrations 
Tho r value is 
• 0LO Picture 
• • 0 0.9 0 -1.0 hw .. J • 0-0.9 • • • 0 0.8 • •• ·· .... : 0 .os • • 0 0.7 if' 
""' :··· • 0 ..().7 •• • Guess • • • - 0 0.6 ,. 0 ..0.6 
Ia, J • • 0 0.5 .......... • 0-05 . .. . 0 0.4 :·· . . O..oA •• .. 0 OJ 
• • 0 0.2 0 -0.3 • • • 0-0.2 
0 0.1 [[] 
0-01 J 
0 0.0 
Figure 3.13. Examples of cognitive tools provided in the course. 
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Conversation and collaboration tools 
Learning most naturally occurs not in isolation but by teams of people working 
together to solve problems (Boud & Feletti, 1997; Engel, 1997; Jonassen, 1997a; 
Koschman et al., 1994). The Web-based course used an asynchronous computer 
conferencing space for participants to collaboratively solve problems in the 
learning environment (Figure 3.14). 
Discussion Space for KMF6013 
Welcome to the discussion space for KMF6013. You should be prepared to discuss 
and share your thoughts and exchange ideas with your friends in these discussion 
sessions. I will facilitate these discussion sessions with the help of some of your 
friends. Don't be shy to participate. Your contributions will benefit the class. Take 
some time to familiarise yourself with the discussion sessions by following the 
Guided Tour of Web Crossing. 
iil.A Guided Tour of Web Crossing (7 folders) 
iil.First Discussion: Descriptive Statistics (6 folders) 
Our group was thinking of using t-tests to test our hypotheses. However, after 
going through the notes, I feel that ANOV A test is more suitable for situation 
involving multiple comparisons. I have tried the steps listed in the online 
SPSS text for Post Hoc Tukey but did not manage to get any result. Instead 
SPSS printed the following message "Warning- .... 2 missing cases". 
Figure 3.14. Discussion space and e-mail, two tools for conversation and 
collaboration in the course. 
The problem-based learning environment provided access to shared information 
and shared knowledge to help the participants collaboratively construct 
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knowledge. Problems were solved with groups of six to seven participants 
working toward developing a common conception of the problem. Participants 
conducted research (reading, studying, viewing, and searching the infonnation 
resources), shared information, and discussed with the instructor and each other 
about questions, or learning issues that arose in the pursuit of a meaningful and 
consequential task (Jonassen, 1997a). Textualising discourse among the 
participants made their ideas appeared to be as important as each other's and the 
instructor's comments (Jonassen, 1997a). 
3.3.3 Summary of the Web-based course 
All the course material was made available on the course Web site. Learning 
activities included understanding of the course notes and completing the tutorials 
supported by e-mail and computer conference discussions among the participants 
and between the participants and the instructor. There were two group-based 
assignments carried out using the problem-based learning approach. Each of the 
four groups consisted of six to seven participants. These assignments were 
discussed and solved through collaborative efforts using the computer 
conferencing sessions. These sessions were facilitated by a participant from each 
of the group and assisted by the instructor. At the end of the discussions, the 
participants presented their group problem solutions on the Web to be commented 
on by their fellow participants. There were four face-to-face sessions throughout 
the 14 weeks. The first session was to familiarise the participants to the Web-
based learning environment and the subsequent three sessions introduced the 
participants to the various features of the statistical software, SPSS. 
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The first week of the course was to familiarise the participants to the requirements 
of the course and introduced the use of statistics in social science researches. The 
second, third, and fourth week dealt with descriptive statistics topics. The fifth and 
sixth week presented the fundamentals of inferential statistics. The seventh, 
eighth, ninth, and tenth week covered parametric inferential statistics while the 
eleventh, twelfth, and thirteenth week comprised of non-parametric inferential 
statistics. The last week of the course provided a summary of the topics covered in 
the course. Figure 3.15 summarises the implementation of the Web-based course. 
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Figure 3.15. A summary of the Web-based course. 










This study collected data using survey questionnaires, interviews, e-mail 
messages, and transcripts from the problem-based computer conferencing 
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sessions. The use of e-mail messages and interviews served to check the findings 
generated from data obtained through the survey questionnaires and computer 
conference transcripts. The use of multiple data-collection methods to check the 
findings of case study was referred to as a triangulation process in Gall et al. 
(1996, pp. 574-575), Meriam (1998, p. 169), and Cohen et al., (2000, pp. 112-
115). The following sections discuss these research instruments in detail. 
3.4.1 Survey questionnaires 
This study used three survey questionnaires to gather the necessary data. The 
attitudes toward statistics questionnaire measured the participants' attitudes toward 
statistics. The learning styles questionnaire determined the participants' prevalent 
learning styles. Lastly, the learning environment questionnaire surveyed the 
participants' satisfaction with the Web-based course and its various learning 
components. 
3.4.1.1 Attitudes toward statistics questionnaire 
This study used the Attitudes toward Statistics Questionnaires (A TSQ) developed 
by Wise (1985). The ATSQ consisted of 29 statements, measured on a 1 to 5 
points rating scale corresponding to "Strongly Disagree" to "Strongly Agree". 
These statements were divided into two subscalcs, based on factor analytic results 
(Wise, 1985). The COURSE subscalc had nine statements designed to measure 
students' attitudes toward the course in which they were enrolled. An example 
statement for this subscalc was "The thought of being enrolled in a statistics 
course makes me nervous". The other subscalc, FIELD, measured students' 
attitudes toward the usc of statistics in their field of study. An example statement 
from the 20 statements in this subscalc was "I feel that statistics will be useful to 
me in my profession." The A TSQ had been widely used in studies involving 
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undergraduates and graduates during and after completion of statistics courses 
(Elmore & Lewis, 1991; Elmore et al., 1993; Green, 1992; Shultz & Koshino, 
1998; Waters, Martelli, Zakrajsek, & Popovich, 1988; Woehlke, 1991). The 
findings from these studies supported the factorial and predictive validity of 
A TSQ and reported high internal consistencies for the A TSQ with Cronbach alpha 
values ranging from 0.85 to 0.93 for COURSE subscale and 0.82 to 0.94 for 
FIELD subscale. 
The ATSQ was translated to the Malay Language (Hong et al., 2001) using the 
back-translation method (Fouad & Bracken, 1986; Hansen, 1987). Firstly, the 
questionnaire was translated to the Malay Language independently by the 
researcher and a lecturer in research methods in the Faculty of Cognitive Sciences 
and Human Development at Universiti Malaysia Sarawak. Then the translators 
worked on the Malay version of the questionnaire together. Another lecturer 
teaching statistics at the Faculty of Cognitive Sciences and Human Development 
then translated the Malay Language version back to English. Using this English 
version, the original questionnaire, and the Malay Language questionnaire, the 
researcher and the two lecturers came up with the final Malay Language 
questionnaire. A lecturer in the Centre for Language Study then edited the Malay 
Language questionnaire. 
Hong et al. (200 1) tested the reliability and validity of the Malay Language version 
of the A TSQ using Cronbach alpha values and principal component analysis 
followed by a varimax rotation on a sample consisting of 261 undergraduates. 
Results indicated a relatively high reliability for each of the two subscales for the 
Malay Language version of the questionnaire. The Cronbach alpha values were 
found to be 0.82 for the COURSE subscale and 0.89 for the FIELD subscale 
respectively. These Cronbach alpha values were within the range reported by 
previous researchers (Elmore & Lewis, 1991; Elmore et al., 1993; Green, 1992; 
Shultz & Koshino, 1998; Waters et al., 1988; Woehlke, 1991 ). This study also 
found the translated questionnaire to have an overall Cronbach alpha value of 
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0. 89. From the standpoint of factorial validity, high degrees of validity were found 
for the Malay Language version of the questionnaire. Factors that emerged in the 
Hong et al. (200 1) study were identical to those derived by Wise (1985), 
identifiable as COURSE and FIELD subscales. The ATSQ is appended in 
Appendix 4. 
In this study, the participants' responses to the COURSE (nine statements) and 
FIELD (20 statements) subscales were added. The scores for COURSE ranged 
from 9-45. This range of scores was divided into 9-18 for negative attitudes and 
36-45 for positive attitudes toward the statistics course they were enrolled in. 
Other scores indicated neutral attitudes. The scores for FIELD ranged from 20-
100. This range of scores was divided into 20-40 for negative attitudes and 80-100 
for positive attitudes toward the use of statistics in their field of study. Other 
scores indicated neutral attitudes (S.L. Wise, personal communication, August 7, 
2001). 
3.4.1.2 Learning styles questionnaire 
According to Kolb (1985), learning is a cyclical process encompassmg four 
modes: (1) concrete experience- perceiving and experiencing events, (2) reflective 
observation - reflecting on experiences from different perspectives, (3) abstract 
conceptualisation - constructing theories which integrate observations, and ( 4) 
active experimentation - actively using theories to make decisions and solve 
problems. These learning modes represent the extremes of two dimensions: (1) 
concreteness versus abstractness and (2) reflection versus action. This study 
adapted the Learning Style Questionnaire (LSQ) of Romero et al. (1992) to 
determine the participants' learning styles as proposed by Kolb (1985). 
The LSQ developed by Romero et al. (1992) consisted of 14 pairs of anchor 
statements, seven for each dimension (concreteness versus abstractness and 
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reflection versus action dimensions). Examples of complementary pairs of anchor 
statements were "I am a doer" versus "I am a watcher", "I would describe myself 
as impartial (open-minded)" versus "I would describe myself as explicit", and "I 
would describe myself as reflective" versus "I would describe myself as action-
oriented". Each pair of self-descriptive statements had a 6-point response fonnat. 
Each pair of anchor statements reflected an emphasis on the complementary 
modes underlying one of the two leaming dimensions, and respondents were 
instructed to circle the number (1 through 6) which corresponded most closely 
with how they described themselves. 
Romero et al. (1992) administered the LSQ to two samples of 509 and 153 
students respectively. Subsequent analyses established the intemal-consistency 
reliability of the questionnaire's scores. Romero et al. (1992) reported the LSQ as 
having Cronbach alpha values ranging from 0.80 to 0.86. The two-dimensional 
structure of the instrument was confirmed by confirmatory factor analyses in both 
samples. Relationships between leaming style scores and respondent's college 
major provided support for the validity of the LSQ (Romero et al., 1992). Hart 
(1995) used the LSQ in his study exploring the relationship between users' 
leaming styles and attitudes toward hypertext. 
The LSQ was translated to the Malay Language (Hong et al., 2002) using the 
back -translation method, as described in section 3. 5 .1.1. The Malay Language 
LSQ was administered to undergraduates in their second year of study from nine 
programmes (Hong et al., 2002). This was done on a voluntary basis at seven 
faculties and a centre at Universiti Malaysia Sarawak. A total of 254 usable 
questionnaires were collected. Twenty-nine of the participants were enrolled in the 
Human Development programme at the Faculty of Cognitive Sciences and Human 
Development (FSCHD) and 21 were studying the Cognitive Science programme at 
the same faculty. Another 31 of the participants were Social Sciences students 
(Faculty of Social Sciences), 16 were studying the Business programme (Faculty 
of Economics and Business), nine were from the Science programme (Faculty of 
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Resource Science and Technology) and 11 were from the Engineering programme 
(Faculty of Engineering). Seventy-nine of the participants were enrolled in the 
Information Technology studies at the Faculty of Information Technology, 46 
were enrolled in the Teaching English as Second Language programme (Centre for 
Language Study) and the remaining 12 were enrolled in a theatre programme at 
the Faculty of Applied and Creative Arts. 
Hong et al. (2002) reported that for the Malay Language LSQ, the Cronbach alpha 
values for the concreteness/abstractness dimension and the reflection/action 
dimension as 0.70 and 0.73 respectively. These values were slightly lower than the 
Cronbach alpha values for the concreteness/abstractness dimension of 0.84 and 
0. 78 and for the reflection/action dimension of 0.86 and 0.80 reported by Romero 
et al. (1992). Nonetheless, the translated version of the LSQ displayed acceptable 
values for internal-consistency (Nunnally, 1978). The validity of the LSQ was 
confirmed through the findings that the learning styles are associated with 
different educational backgrounds (Hong et al., 2002) as hypothesised by Kolb 
(Kolb, 1985). The LSQ is appended in Appendix 5. 
3.4.1.3 Learning environment questionnaire 
The learning environment questionnaire (LEQ) was used to measure the 
participants' satisfaction with the Web-based course, course design, Web site 
interface design, and the problem-based computer conferencing sessions. All the 
statements in the LEQ had five-point Likert scale responses ranging from 
"Strongly Agree" to "Strongly Disagree". 
The three sections of the LEQ that dealt with the participants' satisfaction with the 
Web-based course, course design, and Web site interface design were adapted 
from questionnaires developed and used by Wu (1998), Shih (1998), and Trewern 
(2000). For measuring overall satisfaction with the Web-based course, the 
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participants were asked to respond to the statement "I felt that the Web-based 
course had helped me to learn statistics". There were five statements to survey the 
participants' perceptions of the Web site interface design. Two examples of the 
five statements the participants had to respond to were "The displays ofthe Web-
based course were uncluttered" and "The displays of the Web-based course were 
aesthetically pleasing". A total of 12 statements examine the participants' 
perceptions to the course design. Two examples of these statements were "The 
organisation of the Web-based course was clear to me" and "The activities in the 
Web-based course were related to the course goals and content". 
The fourth section of the LEQ measured the participants' perceptions of the 
problem-based computer conferencing sessions. The 14 statements in this section 
were adapted from the questionnaire developed by Kalaian and Mullan (1996). In 
Kalaian and Mullan's (1996) study, the participants in a problem-based learning 
environment used these statements to rate their learning efficacy in three areas: 
small-group dynamics, learning material, and the facilitator. There were five 
statements in the section measuring the participants' rating of the group dynamics 
they were grouped in. Examples of statements in this section were "Overall, my 
discussions group worked effectively." and "I was able to contribute to group 
discussion." The section for participants to rate their group facilitator consisted of 
five statements such as "The facilitator met with the group at the agreed upon 
times." and "The facilitator encouraged group learning through questions, 
challenges, and critiques." The final section measuring participants' rating of the 
learning material used in the problem-based computer conferencing sessions 
consisted of four statements. Examples of statements in this section were "I found 
that working through the problems increased my understanding of the basic 
statistics information." and "I found that the sample problem solutions enhanced 
my ability to work through the cases." 
The initial English version of the LEQ developed by the researcher was reviewed 
and validated by a lecturer in information technology and a lecturer in educational 
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psychology at Universiti Malaysia Sarawak. Based on their feedback, the LEQ was 
revised and the supervisors of this study then validated the new version. All the 
statements in the LEQ were then translated into the Malay Language using the 
procedures described in section 3. 5 .1.1. For the first three sections of the LEQ on 
participants' satisfaction with the course, course design, and interface design, the 
Cronbach alpha value was 0.89. The fourth section of the LEQ measuring 
participants' satisfaction with the problem-based computer conferencing sessions 
had a Cronbach alpha value of0.91. The LEQ is appended in Appendix 6. 
3.4.2 Interview questions 
The purpose of conducting the interviews was to find out what is in the 
participants' mind, things that cannot be directly observed to confirm findings 
from the survey questionnaires and computer conference transcripts (Meriam, 
1998, p.169). Standardised open-ended interviews (Patton, 1990, p. 280) were 
conducted with all the participants at the end of the course. Standardised open-
ended interviews had three main features: (1) word and sequence of questions 
were determined in advance, (2) all the participants were asked the same basic 
questions in the same order, and (3) the questions were worded in an open-ended 
format (Patton, 1990, p. 285). These features minimised the interviewer effects, as 
the same questions will be posed to all the students. Approximately similar 
breadth and depth of information are obtained from the participants. 
The research questions were prepared before the interviews and these questions 
and probing questions used for clarification were included in the interview guide 
(Patton, 1990, p. 287). This approach was also considered suitable as the 
researcher had only limited period of time to carry out the interviews. The 
interview questions were sent to the participants one-week prior to the interview to 
enable the participants to prepare for the interviews. The interviews took place 
face-to-face for a week after the completion of the Web-based course. Each 
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interview lasted between 20 and 30 minutes, were audio taped and transcribed 
verbatim. 
The purpose of the interviews was conveyed in the opemng statement. The 
important elements to communicate in this opening statement were, "What will be 
asked in the interview?", "Who is the information for?", "How will the 
information be handled, including confidentiality?", "What is the purpose of 
collecting the information?", and "How it will be used?". The opening statement 
for the interview was phrased as: 
The purpose of this interview is to get information that will help 
the researcher improve the course. As someone who has been in 
the course, you are in a unique position to describe what the 
program does and how it affects people. And that's what the 
interview is about, your experiences with the course and your 
thoughts about your experiences. The answer from all the people 
we interview, and we are interviewing 26 persons, will be 
combined for the report. Nothing you say will ever be identified 
with you personally. As we go through the interview, if you have 
any questions about why I'm asking something, please feel free to 
ask. Or if there's anything you don't want to answer, just say so. 
The purpose of the interview is to get your insights about how the 
course operates and how it affects people. Any questions before we 
begin? 
Patton (1990, p.290-293) listed six types of questions used in the interview 
process: (1) experience/behavioural; (2) opinion/values; (3) feeling; (4) 
knowledge; (5) sensory; and (6) demographic questions. Experience/behavioural 
questions were "aimed at eliciting descriptions of experiences, behaviours, actions, 
and activities that would have been observable had the observer been present" 
(Patton, 1990, p.290). Opinion/values questions tried to find out "what people 
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think about the world or about specific programs. They tell us people's goals, 
intentions, desires and values" (Patton, 1990, p.291 ). Feeling questions were 
"aimed at understanding the emotional response of people to their experiences and 
thoughts" (Patton, 1990, p.291). Knowledge questions discovered what a 
respondent considered to be factual information regarding the research topic. 
Sensory questions determined what sensory stimuli - sight, sound, touch, taste, or 
smell - respondents were sensitive to. Demographic questions "locate the 
interviewees in relation to other people. Age, education, race, residence/mobility 
questions, and the like are standard background questions" (Patton, 1990, p.292). 
The questions prepared for the interviews in this study were made up of 
"experience", "opinion", and "feeling" types of questions. "Knowledge" questions 
were not used because participants' knowledge on factual information regarding 
the course was obtained from examination grades and deduced from the computer 
conference transcripts. The use of "demographic" questions was eliminated as the 
participants' characteristics were obtained from the survey questionnaires. 
Additionally, probing questions were prepared to deepen the responses to a 
question, to increase the richness of the data obtained and to give cues to the 
interviewee about the level of response desired. Patton (1990, pp. 324-326) 
suggested three basic types ofprobes: (1) detail-oriented questions; (2) elaboration 
questions; and (3) clarification questions. The interview questions are appended in 
Appendix 7. Table 3.2 shows examples of interview questions for probing 
participants' satisfaction with the Web-based course. 
Detail-oriented questions were the basic "who", "where", "what", "when" and 
"how" questions that were used to obtain a more complete picture of some 
activities or experiences. Elaboration questions consisted of statements or requests 
that the interviewee kept on talking to expand a point. Examples of elaboration 
questions were "Would you elaborate on that?", "Can you say some more about 
that?", and "That's helpful. I'd appreciate it if you could give me more detail". 
Clarification questions were used when the interviewer had not fully understood 
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an answer. Clarification questions tell the interviewee that the interviewer needs 
more information, a restatement of the answer, or more contexts. Examples of 
clarification questions were: "You said the program is a 'success'. What do you 
mean by 'success'?", "I'm not sure I understand what you meant by that. Would 
you please elaborate?", and "Would you mind to repeat what you said so that I can 
get your exact thoughts". 
Table 3.2. 
Interview questions on participants' satisfaction with the course. 
Interview Questions 
If I had followed you through 
a typical module of the course, 
what would I have seen you 
doing? 
Based on your experience, 
what would you say are the 
strengths of this course? What 
about weaknesses? 
What are some things you 





Experience Detail-oriented questions, elaboration 
questions and clarification questions 
focussed on the following areas: 
• Course objectives 
• Course content 
Opinion • Delivety pedagogy -problem-based 
learning 
• Delivery medium - web-based, the 
four core modules - information 
resource, conversation and 
Feeling collaboration, sample problem 
solutions and cognitive tools 
• Delivery pace 
• Time efficiency 
• Computer efficacy 
• Learning style 
A hard copy of the interview transcripts was prepared from the audiotapes. It was 
decided that the "unit of meaning" in the data would refer to either a sentence or a 
paragraph (Maykut & Morehouse, 1994, p.129). Units of meaning were identified 
by reading through the interview transcripts and comparing with the literature 
review (Maykut & Morehouse, 1994, p.129). A word or phrase indicating the 
essence of the unit's meaning was provided for the particular unit of meaning 
(Maykut & Morehouse, 1994, p.129; Strauss & Corbin, 1998, p.1 05). The units of 
meaning were then grouped into categories. If a unit of meaning did not fit into 
existing categories, a new category was then created (Maykut & Morehouse, 1994, 
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p.134). This method of inductive categories coding was referred to as the constant 
comparative method in Maykut & Morehouse (1994, p.134). After the creation of 
the provisional categories, the rules of inclusion for each of the category were 
prepared. A rule of inclusion is defined as a propositional statement that would 
serve as the basis for including (or excluding) a unit of meaning in the category 
(Maykut & Morehouse, 1994, pp.139-143). The list of the categories is appended 
in Appendix 8. Table 3.3 shows examples of categories related to participants' 
perceptions of the advantages of the Web-based course. 
Table 3.3 
Categories, rules ofinclusions, and examples for coding the participants' 
perceptions on the advantages of the Web-based course. 
Categories 
Web site design. 
Contacting the 
instructor. 
Rules of inclusion 
Participant felt that the 
Web site was well 
designed, well planned, 
and well structured. Other 
indications were phrases 
such as "easy to use", 
"easy to access", and "easy 
to navigate", "continuity in 
content and readings", and 
"user friendly." 
Participant could contact 
the instructor through 
email, Web-based, 
telephone or face-to-face. 
Examples 
"The course Web site had detail 
notes and infommtion and it was 
easy to navigate." 
"The course Web site was easy to 
use and easyto access. Download 
time was fast, and the site was not 
graphics heavy. The graphics were 
appropriate." 
"I could discuss and interact with 
my friends and instructor, though 
not face-to-face." 
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Flexibility of the 
course. 
Authentic problems 





satisfaction with the 
flexible implementation of 
the course indicated by 
comments such as "could 
study at own pace", "saved 
time", "need not travelled 
to class", "promoted self-
leaming", and "could 
access the course any time 
and any where." 
Participant felt that the use 
of authentic problems 
provided useful 
experience for completing 
the research thesis or 
applying statistics at work 
place. 
Participant improved in 
computer knowledge and 
skills after the course. 
Improvement was specific 
to a software i.e. the Web, 
Words, Excel, and SPSS 
or affective, i.e. less 
anxious using computers, 
became more confident 
using computer. 
Participants attributed 
improvement to exposure 
to computing requirements 
in the course. 
"This course has the advantage of 
being flexible. I could study any 
time I want. I usually sleep early, 
as I am tired after work. I would 
wake up early in the moming to 
study when my mind is fresh." 
"I could access the course from 
anywhere. I didn't have to be 
present in class. I was not tied 
down by time constraint and could 
learn at my convenience. I could 
discuss and interact with my 
friends and instructor, although 
not face-to- face." 
"The practical experience in 
analysing and interpreting data 
provided useful experience for the 
research thesis I have to complete 
at the end of the program." 
"My computer skills are 
improving. Previously I only used 
Word to do some typing and 
Excel. After this course, I had 
improved my computer skills. It 
needed time to master the 
computer skills." 
"Before this course, I was new to 
using computer. At least now I can 
download material from the Web. 
I had also leamed about SPSS." 
135 
Course assessment. Participants expressed "Since the course was Web-based, 
satisfaction with the with all the learning materials 
continuous assessment available online, it was suitable to 
and the opportunity to be have continuous assessment in this 
involved in the course. We could refer to the 
assessment. material as we did the 
assessment." 
"The assignment presentation and 
subsequent discussion sessions on 
the assignment was very 
challenging and interesting. In the 
other courses, only the instmctor 
could grade the assignments. In 
this course, all the participants 
could discuss and critique our 
work." 
Positive mindset. Course participants should "Participants should have self-
have positive mindsets to discipline and high motivation to 
be successful in this study. In this course, participants 
course. Instances of seldom met the instructor face-to-
positive mindset included face. So the participants had to 
positive thinking/attitude, depend more on their own 
self-disciplined, motivated efforts." 
and be prepared for 
independent learning. "Success or failure depends on the 
(! initiatives of the participants. If 
they did not log into the course 
Web site then they would not get 
the necessary information. 
Participants should also make 
eff01is to meet the instmctor and 
use the computer." 
Novelty effect. Participants found the "I liked the course very much. I 
course to be a new learned a lot from this course. The 
1::_) 
experience, which could, Web-based course was not a 
motivated (phrases such as problem for me. With the Web, I 
"like", "interested", can learn faster and smarter than 
"excited", and "motivated" the conventional way ... " 
or did not, motivated 
(phrases such as "It was a new experience. I was 
"troublesome" and "not excited to try the course .... " 
motivated") the 
participants toward 
studying the course. 
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After prepanng the lists of categories, rules of inclusion, and examples, the 
researcher and another coder then coded the interview transcripts for 15 of the 
participants to obtain the inter-coder reliability. 
Percent agreement= (number of times both coders agreed) 
(number of times coding was possible) 
(Boyatzis, 1998, pp.l52-159) 
The resulting percent of agreement were in the range of 73.3% to 93.3% for the 
various categories (refer Appendix 9). These values were reasonably consistent 
and acceptable as stated by Boyatzis (1998, p.156). The researcher then coded the 
remaining interview transcripts using the lists of categories in Appendix 9. 
3.4.3 Computer conferencing transcripts 
Hard copy of transcripts from two problem-based computer conferences was 
compiled from the Web Crossing server. Each of the computer conferences had 
two groups of six participants and two groups of seven participants engaged in 
discussions lasting three weeks. Participant facilitators led the discussion sessions. 
Their functions included stimulating discussion, adding pedagogical comments, 
and summarising led the discussions. The instructor monitored the discussion, 
becoming active to offer expert advice, motivation, and close the discussion by 
summarising the patiicipants' messages. The first computer conference transcripts 
consisted of 253 messages: Group One (six participants, 54 messages), Group two 
(seven participants, 86 messages), Group Three (six participants, 27 messages), 
and Group Four (seven participants, 86 messages). The second computer 
conference transcripts consisted of 228 messages: Group One (six participants, 17 
messages), Group Two (seven participants, 51 messages), Group Three (six 
participants, 24 messages), and Group Four (seven participants, 136 messages). 
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Content analysis, which Gall et al. (1996) defined as "a research technique for the 
objective, systematic, and quantitative description of the manifest content of 
communication" (p.357), was used to analyse the computer conferences 
transcripts. The main objective of the content analysis was to determine whether 
the participants exhibited critical thinking during the problem-based discussions. 
Content analysis was carried out within the model of a critical community of 
inquiry (Figure 2.1) developed by Garrison et al. (200 1 ). 
The core concept in the community of inquiry model was cognitive presence, i.e. 
higher order thinking involving discourse and reflection. Garrison et al. (200 1) 
also suggested that cognitive presence could be created and supported in a 
computer conference environment with the appropriate teaching and social 
presence. This study used the templates for assessing cognitive presence (Garrison 
et al., 2001 ), social presence (Rourke et al., 2001 ), and teaching presence 
(Anderson et al., 2001) to analyse the computer conference transcripts. The 
message-level unit was used as the unit of analysis, as suggested by one of the 
original researcher of the critical community of inquiry (L. Rourke, personal 
communication, January 14, 2002; Rourke, et al., 2001). A message corresponded 
to what one participant posted into the conference on one occasion. Messages 
were clearly demarcated in the transcripts enabling multiple coders to reliably 
identify when a coding decision is required (Garrison et al., 2001; Rourke, et al., 
2001). The message as unit was also attractive because the length and content of 
the message was decided upon by its author rather than by coders. A complete 
message provided coders with sufficient information to infer underlying cognitive, 
teaching, social processes (Garrison et al., 2001). 
The researcher firstly coded each message as cognitive presence, social presence, 
or teaching presence. Then the researcher further coded each of the identified 
messages with the appropriate categories listed for cognitive presence, social 
presence, and teaching presence in Appendix 10. Table 3.4 lists the categories, 
indicators, definitions, and examples for cognitive presence. 
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Table 3.4 
Coding scheme for cognitive presence (adapted from Garrison et al., 2001). 
Cognitive presence referred to the extent to which the participants in a community of inquiry 
were able to construct meaning through sustained communication. 
Categor~ Indicators Definitions Exam12les 
Triggering Recognising Presenting background It has been argued that the 
Event the problem information that culminated only way to deliver 
in a question effective distance 
Sense of Asking questions education is a through a 
puzzlement Messages that take discussion systems approach. 
in new direction However, this approach is 
rarely used. Why do you 
think that is? 
Exploration Divergence - Substantiated/ One reason I think it is 
within the unsubstantiated contradiction seldom used is that it is too 
online of previous ideas complicated to get 
community cooperation. Another 
Divergence - Many different ideas/ themes maybe the mind-sets of 
within a single presented in one message those in charge to change 
message practices. 
Information Personal narratives/ 
exchange descriptions/ facts (not used 
as evidence to support a 
conclusion) 
Suggestions for Author explicitly 
consideration characterised message as 
exploration - e.g. "Does that 
seem about right?" or "Am I 
way off the mark?" 
Brainstonning Added to established points 
but did not systematically 
defended/ justified/ 
developed addition 
Leapt to Offers unsupported opinions 
conclusions 
Integration Convergence - Reference to previous We also had trouble 
among group message followed by getting cooperation. Often 
members substantiated agreement, e.g. the use of new tools 
"I agree because ... " reqmres new 
Convergence - Justified, developed, organisational structures. 
within a single defensible, yet tentative We addressed these issues 
message hypotheses when we implemented a 
Connecting Integrating information from systems approach, and I 
ideas, synthesis various sources - textbook, think that's why we were 
articles, personal experience successful. 
Creating Explicit characterisation of 




Substantiated assessment or 
conm1ents regarding the 
problem solutions 
A good test of this solution 
Defending 
solutions 
would be to ... and then 
assess how .. . 
A second coder coded 10% of the computer transcripts. Their results were 
evaluated for inter-coder agreement using the formulas: 
and 
Inter-coder agreement 
(number of agreements) 
(total number of agreements and disagreements) 
(L. Rourke, personal communication, January 
14, 2002; Miles & Huberman, 1994, p. 64) 
Cohen's kappa= (f0 - fc) + (N- fc) 
N = the total number of judgements made by each coder 
fo = the number of judgements on which the coders agree 
f~ = the number of judgements on which agreement is expected by 
chance 
(Garrison, et al., 2001; Anderson, et al., 2001; 
Cohen, 1960) 
Cohen's kappa is a chance-corrected measure of inter-coder agreement. In 
calculating Cohen's kappa, inter-coder agreement is reported after accounting for 
the possibility of chance agreement between coders (Capozzoli, McSweeney, & 
Sinha, 1999). 
In Table 3.5, the researcher's decisions were presented vertically while the second 
coder's decisions were presented horizontally. Numbers on the diagonal indicated 






















































Note. Cognitive presence: 1 =trigger, 2=explore, 3=integrate, 4=resolution. Social 
presence: 1 =affective, 2=interactive, 3=cohesive. Teaching presence: 1 =instructional 
design, 2=facilitating discourse, 3=direct instruction. Values in brackets refer to 
agreement expected by chance. For example, (0.1)=(2x2)/59, (3.1)=(13x14)/59, and is 
presented for cells in the agreement diagonal since the other values are immaterial. 
For example, in Table 3.5, the column labelled trigger (cognitive presence) 
indicated that the second coder categorised four messages as triggering events; 
three of which the researcher categorised as trigger, the other as exploration. The 
column labelled integration (cognitive presence) indicated that the second coder 
and the researcher both coded two messages as integration. For the column 
labelled affective (social presence), the researcher categorised four messages as 















The inter-coder agreement for the 59 messages of Web-based conference 
transcripts was 0.90 using percent agreement and 0.88 using Cohen kappa: 
Percent agreement 
(number of agreements) 53 
(total number of agreements and disagreements) 59 
=0.90 
Cohen's kappa= (f0 - fc) + (N- fc) =(53- 8.4) +(59- 8.4) = 0.88 
These values were comparable to the values of 0.84 reported by Garrison et al. 
(200 1) and Anderson et al. (200 1 ). Riffe, Lacy, and Fico (1998) indicated that 
content analysis studies generally reported chance-corrected reliability in the 0.80 
to 0.90 range. 
3.5 Data collection procedures 
The participants were posted the consent forms to take part in the research project 
once their enrolment in the course was confirmed. Data on participants' 
characteristics, including computer use and experience were obtained from the 
participants together with their consent to take part in the research project. The 
LSQ and ATSQ were administered to the participants during the first face-to-face 
session of the course. The A TSQ were administered to the participants again 
together with the LEQ during a face-to-face session at the end of course. 
Interviews were conducted individually with all the 26 participants a week after 
the conclusion of the course. The transcripts from the two problem-based 
computer conferencing sessions were printed from the Web Crossing server. The 
participants' final grades for the Web-based course and the final grades for the 
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participants of two previous face-to-face versions of the course were obtained 
from the Faculty's academic record. 
3.6 Data analysis 
The data analysis is presented based on the research questions for the study: 
Participants' perceptions of the Web-based course 
Research questions: 
(RQ 1) Were the participants satisfied with the Web-based course? 
(RQ2) What aspects of the Web-based course helped the participants' learning 
in the course? 
(RQ3) What aspects of the Web-based course hindered the learning process? 
Data consisted of the participants' responses to the LEQ and interview questions. 
Analysis on the responses to the LEQ was carried out using frequencies, means, 
and standard deviations. The interviews provided an alternative source of data to 
confirm and construct "plausible explanations" for the findings from the 
questionnaire. 
Participants' attitudes toward statistics 
Research question: 
(RQ4) Did the Web-based course tmprove the participants' attitudes toward 
statistics? 
The mam data to answer this research question consisted of the participants' 
responses to the ATSQ. The participants' mean scores were computed for the 
FIELD and COURSE subscales in the A TSQ, administered at the beginning and at 
the end of the course. The mean scores at the beginning and at the end of the 
course were compared to detect for any improvement in the participants' attitudes 
143 
toward statistics after completing the Web-based statistics course. Participants' 
responses to the interview questions provided an additional source of data to 
verify the findings from the questionnaires and shape possible explanations. 
Participants' achievement in the Web-based course 
Research question: 
(RQ5) Were there any differences in the achievement of the participants in the 
Web-based course compared to the participants of the same course 
conducted in the face-to-face mode? 
This research question compared the final grades the participants achieved in the 
Web-based course with the final grades from the previous two cohorts of 
participants in the face-to-face versions of the same course using a contingency 
table. However the asymptotic results produced by Crosstabs in SPSS for small 
data sets or sparse or unbalanced tables could be inaccurate and unreliable (refer 
http://www.mmrg.ecs.soton.ac.uk/publications/archive/michaelides 1997/). Exact 
Tests provided a method for calculating significance levels for the statistics 
available through the Crosstabs when data failed to meet the underlying 
assumptions for usmg the standard asymptotic method 
(http:/ /spss.com/spssbi/exact_ tests/). 
Participants' characteristics with course satisfaction and achievement 
Research questions: 
(RQ6) Was there a relationship between the participants' characteristics and 
course satisfaction? 
(RQ7) Was there a relationship between the participants' characteristics and 
course achievement? 
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Course satisfaction and achievement 
Research question: 
(RQ8) Was there a relationship between course satisfaction and course 
achievement? 
Instructional variables with course satisfaction and achievement 
Research questions: 
(RQ9) Was there a relationship between instructional variables and course 
satisfaction? 
(RQ 1 0) Was there a relationship between instructional variables and course 
achievement? 
Data to answer these research questions consisted of the participants' responses to 
the LEQ, LSQ, A TSQ, participants' characteristics, and interview questions. The 
relationships between the variables were investigated using contingency tables 
through the Crosstabs procedures with Exact Test add-in modules. Kendall's tau-c 
was used to measure the strength of relationships. The participants' characteristics 
investigated were gender, age, mathematics background (measured as "0" level 
and "A" level secondary mathematics), initial computer and Web skills, scholastic 
aptitude (measured as the participants' CGPA at the undergraduate level), attitudes 
toward statistics, and learning styles. The instructional variables examined were 
participant-participant interactions, participant-instructor interactions, course 
activities, asynchronous problem-based discussion, and time spent on the course. 
Participants' responses to the interviews were analysed to construct likely 
explanations for the findings from the questionnaires. 
Critical thinking activities in computer conferencing 
Research questions: 
(RQ 11) Were there any differences in participation pattern in the problem-based 
computer conferences based on the participants' characteristics? 
(RQ 12) Was there any evidence of critical thinking based on the transcripts of the 
problem-based computer conferencing? 
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(RQ13) Was there a relationship between occunences of critical thinking with 
social presence and teaching presence? 
Transcripts of the problem-based computer conferencing sessiOns were coded 
using the community of inquiry model. The coded messages were then analysed 
for participation patterns based on frequencies, percentages, mean, standard 
deviation and percentiles. Differences in the patterns of participation based on 
participants' characteristics (gender, age, learning styles, scholastic aptitude, 
mathematical background, and attitudes toward statistics) were analysed using 
One-Way ANOV A. Critical thinking refened to integration and resolution types of 
cognitive presence messages posted in the computer conferences. Relationships 
between critical thinking and social presence and teaching presence were 
descriptively described based on the amount of social presence and teaching 
presence messages in groups exhibiting high and low level of critical thinking 
activities. 
3. 7 Ethical considerations 
Given the possible power imbalance present in the teaching and learning situation 
in this study, it was important to identify ethical issues at the commencement of 
the study. Both ethics committees of the University of Otago and Universiti 
Malaysia Sarawak have approved the study proposal. The process for recruiting 
participants for the Web-based course followed the usual formal enrolment 
procedures undertaken at Universiti Malaysia Sarawak. 
The researcher wrote formal letters (Appendix 1) and sent information sheets 
(Appendix 2) and consent forms (Appendix 3) which were approved by the Ethics 
committee of the University of Otago to all the participants. In these covering 
letters, information sheets, and consent forms, the participants were given a 
detailed account of the purposes of the study and the level of commitment required 
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of them. They were also made aware that they were free to withdraw from the 
study at anytime without any disadvantages to them. They were also informed that 
participation was voluntary and there were no tangible rewards for participation. 
Potential conflict was possible, as the researcher was also responsible for the 
development and delivery of the course, including the marking of the participants' 
written work. In order to avoid any conflict, all participants used their student 
number as the identifier in their written work. The Faculty of Cognitive Science 
and Human Development examination board at the end of the course also 
moderated all grades. 
In the process of collecting, analysing, and reporting of data, confidentiality of 
identity was ensured. All participants were able to review and gave pennission for 
the excerpts of their e-mails and computer conference messages to be included in 
this study. 
3.8 Summary 
This chapter has outlined the research design, the participants and the use of 
quantitative and qualitative data collection methods. It also described the design, 
development, and implementation of the Web-based course. The data collection 
instruments used in this study was presented and explanations of how the data 
collected were analysed based on the research questions were also summarised. 





In this chapter the results of this study are presented in seven sections. Section 4.1 
deals with the results on the participants' perceptions of the Web-based course. 
Specifically, this section reports findings of the first, second, and third research 
questions: Were the participants satisfied with the Web-based course? What 
aspects of the course helped the participants' learning in the course? What aspects 
of the course hindered the learning process? Section 4.2 reports on whether the 
Web-based course has improved the participants' attitudes toward statistics (fourth 
research question). Section 4.3 deals with results on the fifth research question, 
comparing the participants' achievement in the Web-based course against the 
traditional, face-to-face versions of the course. Section 4.4 presents results on the 
relationships between participants' characteristics with participants' satisfaction 
and achievement in the Web-based course (sixth and seventh research questions). 
Section 4.5 deals with results on the relationship between course satisfaction and 
course achievement, the eighth research question. Section 4.6 presents results on 
the relationships between instructional variables with participants' satisfaction and 
achievement in the Web-based course (ninth and tenth research questions). 
Section 4.7 deals with the results from the problem-based computer conferencing 
sessions. Specifically, results for the eleventh, twelfth, and thirteenth research 
questions are presented: Were there any differences in the participation pattern in 
the problem-based computer conferences based on the participants' 
characteristics? Was there any evidence of critical thinking in the problem-based 
computer conferences? Was there a relationship between occurrences of critical 
thinking with social presence and teaching presence? This section also 
characterises five types of participants' participation in the computer conferences. 
Lastly, section 4.8 summarises the main results of this study. 
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4.1 Participants' perceptions of the Web-Based course 
This section summarises the participants' perceptions of the Web-based course. 
The findings were based on the pmiicipants' responses to the Learning 
Environment Questionnaire (LEQ, refer Appendix 6) and the interview sessions 
(refer Appendix 7 for interview questions) conducted at the end of the course. 
The LEQ consisted of 32 statements measuring the participants' perceptions of the 
Web-based course. Each statement had five optional answers: "Strongly Agree", 
"Agree", "No Opinion", "Disagree" or "Strongly Disagree". The response to each 
of these statements was coded 5 (strongly agree) to 1 (strongly disagree). The first 
statement was on the participants' overall satisfaction that the Web-based course 
had helped them to learn statistics. The next five statements surveyed the 
participants' opinions on the interface design of the Web site. Twelve statements 
in the questionnaire examined the participants' views on the statistics course, 
covering course design, course activities, interactions in the course, the use of 
authentic problem, and the problem-based computer conferencing sessions. In 
addition, five statements each probed the participants' views on the small-group 
dynamics and group facilitators during the computer conferencing. Lastly, four 
statements examined the participants' ratings of the learning materials used in the 
computer conferences. 
For the interview sessions, the participants were asked to give their opinions about 
the course. Some general questions asked were "Based on your experience, what 
would you say are the strengths of this course?", "What are the weaknesses of the 
course?", and "What are some of the activities you don't like in this course?". The 
participants were also asked for their views on the problem-based computer 
conferencing through the following questions: "Some educationists believe that 
group discussions would promote learning. Others feel that the construction of 
knowledge is an individual effort. What are your views on this? What were your 
experiences with the discussion sessions?". 
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4.1.1 Research Question 1: Were the participants• satisfied with the Web-
based course? 
On the first statement of the questionnaire (overall evaluation of the course), the 
participants were asked whether the Web-based course had helped them to learn 
statistics. Table 4.1 summarises the participants' responses to this statement. Most 
of the participants agreed that the Web-based course had helped their learning of 
statistics (mean, M=3.9, standard deviation, s.d.=0.9). The participants were 
satisfied with the Web-based course, with more than two thirds of the participants 
perceiving the Web-based course positively. 
Table 4.1 
Participants' perceptions of the course. 
I felt that the Web-based course had helped me to learn statistics. 
Strongly Agree Agree No Opinion Disagree Strongly Disagree 
N 5 13 5 3 0 
4.1.2 Research Question 2: What aspects of the Web-based course helped 
the participants' learning in the course'? 
The following sections present findings of the participants' perceptions on the 
various aspects of the Web-based course. 
4.1.2.1 The Web-based course design 
The results in this section were based on the participants' responses during the 
interview sessions, and the five statements on Web site interface and eight 
statements on course design in the LEQ. The findings are presented and discussed 
based on the four major points identified: "flexibility of the course", "novel and 
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motivating experience", "positive mindset and independent learning", and "Web 
site interface and course design". 
Flexibility of the course 
During the interviews, 17 of the 26 participants considered the flexibility of the 
course structure as one of the main advantages of the Web-based course. The 
"anytime, anywhere learning" has empowered the participants to learn at their 
own pace. Despite the lack of face-to-face meetings, the participants felt that they 
were able to contact their fellow participants and the instructor. The following two 
quotes exemplified the participants' perceptions on the flexibility of the course 
stmcture. 
This course has the advantage of being flexible. I could study any 
time I want. I usually sleep early, as I am tired after work. I would 
wake up early in the morning to study when my mind is fresh. 
(Participant C, lines 1707-1711) 
I could access the course from anywhere. I didn't have to be 
present in class. I was not tied down by time constraint and could 
learn at my convenience. I could discuss and interact with my 
friends and instructor, although not face-to-face. (Participant G, 
lines 991-997) 
A novel and motivating experience 
Four of the participants made eight references during the interviews that they 
considered the Web-based course a novel and motivating learning experience. For 
example, participant R commented, "The Web-based course was a new and 
innovative learning experience." (Lines 745-746), and added, "This statistics 
course was interesting, both the content and the approach used." (Lines 833-835). 
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For some of the participants, for example, participant M, this enthusiasm helped 
him to learn better: 
I liked this course very much. I learned a lot from this course. The 
Web-based course was not a problem for me. In fact it was a good 
learning opportunity for me. With the Web, I can learn faster and 
smarter than the traditional way. In the traditional way, I need to 
get lots of books, and the searching for information becomes a 
problem. In Web-based learning, I just need to search the Web and 
focus on the specific inforn1ation returned. The course material is 
comprehensive and well done. (Lines 1189-1203) 
The course was held for 14 weeks. For some of the participants the novelty effect 
soon waned. However, the majority of the participants completed the course 
successfully with the appropriate academic, technical and moral support. 
Participant G, for instance, commented: 
I was interested and motivated to learn at the beginning because it 
was Web-based. Then I have some problems with my computer. I 
felt lost. However my friends and the instructor helped me to adapt 
to the learning environment. (Lines 1046-1 052) 
A few participants, however, felt confused with the new learning approach when 
they did not have or did not actively seek the support required to overcome the 
problems they faced in the course. Participant D commented on this point: 
I was eager to tly the course at the beginning. It was a good course. 
It improved my knowledge on how to carry out research. But I felt 
lost after tutorials 4 and 5. I was not afraid of studying statistics but 
I feel that the later part of the course should be conducted face-to-
face. (Lines 1922-1928) 
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It was a new experience. I was excited to try the course. However, 
when I faced problems, I could not ask the instructor immediately. 
E-mail was quite troublesome. I had to wait for the reply from the 
instructor. Though the response was fast, sometimes I would like 
an immediate answer. (Lines 1882-1888) 
Positive mindset and independent learning 
The participants felt that to succeed in this course, they should have positive 
attitudes toward learning, self-discipline, and high motivation. They must be 
prepared to undertake independent learning. Seven of the participants made eight 
references to this aspect during the interviews as shown in the following quotes. 
Participants should have self-discipline and high motivation to 
st11dy. In this course, participants seldom met the instructor face-to-
face. So students had to depend more on their own efforts. 
(Participant H, lines 194 7-19 51) 
Success or failure depends on the initiatives of the participants. If 
they did not log into the course Web site then they would not get 
the required information. Participants should also try to meet the 
instructor and use the computer. (Participant L, lines 659-665) 
Web site interface and course design 
The participants considered the course Web site to be well planned and easy to 
navigate. Ten participants made 11 positive comments regarding the course Web 
site. Participant I commented, "The course Web site had detail notes and 
information and it was easy to navigate." (Lines 300-301). Participant R felt, 
"The course was well designed and the various parts were well planned and 
structured." (Lines 758-760). Furthermore, "The course Web site was easy to use 
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and easy to access. Download time was fast, and the site was not graphics heavy. 
The graphics were appropriate." (Participants G, lines 983-986). 
The findings from the interviews corroborated the participants' responses to the 
LEQ. The participants rated the Web site interface positively (M=3.9, s.d.=0.5 for 
the five statements). Table 4.2 summarises the participants' responses to these five 
statements. 
Table 4.2 
Participants' perceptions of the Web site inte({ace. 
Responses 
Statements SA A N D SD M s.d. 
The displays of the Web-based course 5 18 3 0 0 4.0 0.7 
were uncluttered. 
The displays of the Web-based course 4 18 2 2 0 3.9 0.7 
were aesthetically pleasing. 
The text was easy to read. 4 15 6 1 0 3.8 0.7 
Graphics were used appropriately to 4 15 6 1 0 3.9 0.7 
motivate learning. 
The navigating icons were used 7 16 2 0 4.1 0.7 
appropriately to direct me to the content 
of course. 
Note. SA = Strongly Agree, A = Agree, N = No Opinion, D = Disagree, and SD = 
Strongly Disagree, M = Mean, s.d. = Standard Deviation. 
The participants felt that the course Web site was aesthetically pleasing and 
uncluttered. The navigational icons could direct the participants to the course 
content. The majority of the participants also found the text easy to read and 
graphics used in the course Web site could motivate learning. However, six of the 
participants had no opinion for both of these aspects of the course interface 
design. 
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The participants felt that the course was well designed (M=3.8, s.d.=0.6, for the 
five statements). Table 4.3 summarises the participants' responses to the five 
statements measuring the participants' perceptions on course design. The 
participants perceived the Web-based course to be user-friendly and the terms 
used in the course were well explained. They also understood the organisation of 
the course. A significant number of participants (N=l 0) however did not give any 
opinions to the statement on using the different resources in the Web-based 
course. Fourteen of the participants had commented during the interview that they 
regularly accessed the course-related infonnation and online texts but seldom used 
the other resources available on the course Web site. Only two participants 
regularly used the interactive statistical tables, calculators, and simulations. 
Likewise ten participants did not provide an opinion on whether the design of the 
Web-based course motivated them to learn. Three participants were not motivated 
to learn. This reaffirmed the findings from the interview that some of the 
participants found the Web-based course to be a novel and motivating experience 
while a few of the participants felt lost and were not motivated to learn. 
Table 4.3 
Participants' perceptions of the course design. 
Responses 
Statements SA A N D SD M S.d. 
The Web-based course was user-
friendly. 
The organisation of the Web-based 
course was clear to me. 
The terms used in the Web-based 
course were well explained. 
Students could use the different 
resources in the Web-based course (i.e. 
online texts, calculators, interactive 
statistical tables, and demonstrations/ 
simulations). 
The design of the Web-based course 





17 2 0 4.1 0.7 
14 5 2 0 3.8 0.8 
15 2 3 0 3.9 0.9 
14 10 0 3.6 0.6 
10 10 3 0 3.5 0.8 
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4.1.2.2 The Web-based course activities 
The participants viewed the course activities positively (M=4.0, s.d.=0.6 for the 
three statements). Table 4.4 summarises the participants' responses to the three 
statements. The participants agreed that the activities planned in the Web-based 
course helped them understand the content of the course. Furthennore, they 
perceived the activities in the Web-based course to be relevant to the course goals 
and content. The instructor also provided prompt feedback to the course activities. 
Table 4.4 
Participants' perceptions of the course activities. 
Statements 
The activities in the Web-based course 
helped me to understand the course 
content. 
The activities in the Web-based course 
were related to the course goals and 
content. 
Feedback to the course activities was 
prompt. 
Responses 
SA A N D SD M s.d. 
4 15 6 1 0 3.8 0.8 
5 17 3 0 4.0 0.7 
12 10 2 2 0 4.2 0.9 
The findings from the interviews substantiated the results from the LEQ. The 
participants acknowledged the feedback to the course activities was prompt. 
Participant I remarked, "If I had problem in the course, I could contact the 
instructor." (Lines 1791-1792). Participant W gave the same view, "I have easy 
access to the instructor, posing questions and waiting for responses." (Lines 15-
16). The usefulness and relevancy of the course activities reported based on the 
LEQ was likewise established during the interview. Participant T commented, "I 
have learned many statistical concepts from the tutorials and assignments." (Lines 
1629-1630). Participant B stated, "I primarily learned from the tutorials. I used the 
tutorials as a guide to learn from the textbooks. Completing the tutorials helped in 
improving my knowledge, especially the SPSS practices." (Lines 1517-1523). 
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The participants should complete the course activities within the allocated time 
frame. For example, participant N was unable to cope with the course activities. 
He commented that he had been late in joining the activities, was often left 
behind, and usually lost interest with the activities. He further remarked, "To 
answer a question, I needed to refer to books, etc. By then I was left behind." 
(Lines 268-270) 
Thirteen of the pmiicipants made 17 references commenting that the course 
activities helped improved their computer and Web skills. They also acquired 
skills in using the SPSS software for computations. Some of these participants 
considered themselves novice users of computer and the Web. 
Before this course, I was new to using computer. At least now I 
can download material from the Web. I have also learned about 
SPSS. (Participant I, lines 1802-1806) 
My computer skills are improving. Previously I only used Word to 
do some typing and Excel. After this course, I had improved my 
computer skills. I needed time to master the computer skills. 
(Participant Q, lines 1383-1386) 
The continuous exposure to computer supported activities also benefited the 
intermediate and expert computer users. 
I considered myself knowledgeable in computers. However, I have 
definitely improved my computer skills, especially the Web. This 
is the first time I have encountered interactive statistical tables, 
simulations, and also the SPSS. (Participant E, lines 466-475) 
There were also affective benefits, with participants expressing less anxiety in 
using computers and the Web after the course. 
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Before this course, I used the computer only for e-mail and typing 
test paper. Now I can use the SPSS, the Web and online 
discussions. I became more familiar with handling the computer. 
Most of us have come out of our shell and were less nervous. Now 
we spend most of our time in front of the computer. (Participant X, 
lines 556-564) 
Participant K commented that she became more confident using the computer: 
My computer skills had improved. Previously, I used the computer 
only for typing test papers. Now I am more confident in using the 
Internet, e-mail and attachments. When I did my assignments with 
Participant M, we had regular e-mail contact. I would e-mail him 
the assignment and he would then provide the feedback and so 
forth. It improved my computer skills. I considered myself to be a 
computer illiterate. (Lines 1455-1465) 
The participants attributed their improvement in computer skills to the computing 
requirements in the course and the guidance from fellow participants. 
4.1.2.3 
Definitely my computer skills had improved through this course. 
The tutorials forced us to use the computer. At times it was 
frustrating. I had to try to insert the mathematical symbols and 
sometimes it was not successful. However, with the assistance 
from friends and course mates, I had definitely improved my 
computer skills. (Participant B, lines 1559-1567) 
Communication with the instructor and other participants 
The participants felt that the Web-based course has facilitated communication 
among the participants and between the participants and the instructor (M=3.9, 
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s.d.=0.8 for the two statements). Table 4.5 summarises the participants' responses 
to the two statements. More than two thirds of the participants believed that the 
Web-based course has facilitated communication with the instructor and between 
the participants themselves. However seven of the participants did not give an 
opinion on whether the course facilitated communication with the instmctor. Five 
participants did not give an opinion and three participants disagreed that the 
course had facilitated communications among the participants. 
Table 4.5 
Participants' perceptions of interactions in the course. 
Responses 
Statements SA A N D SD M s.d. 
The Web-based course facilitated 7 11 7 1 0 3.9 0.9 
communication with the instructor. 
The Web-based course facilitated 8 10 5 3 0 3.9 0.8 
communication with fellow 
participants. 
Five participants made six references during the interview on participant-
participant and pariicipant-instructor communications. The participants generally 
expressed having no problem communicating with their fellow participants and 
the instructor in this course. For example, participant G commented: 
I could access the course from any location. I didn't have to be 
present in class. I was not tied down by time schedule and I could 
learn at my own pace. I could discuss and interact with my friends 
and instructor, though not face-to-face." (Lines 991-997). 
4.1.2.4 Authentic problems 
Table 4.6 presents a summary of the participants' responses to the statement 1/te 
use of authentic problems could enhance my comprehension of the course content. 
The use of authentic problems in the course was generally well received (M=4.0, 
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s.d.=0.6). None of the participants felt that the problems and sample solutions 
provided in the course had not enhanced learning. 
Table 4.6 
Participants' perceptions on the use of authentic problems in the course. 
The use of authentic problems in the course enhanced my 
comprehension of the course content. 
Strongly Agree Agree No Opinion Disagree Strongly Disagree 
N 4 19 3 0 0 
During the interviews, 13 participants made 15 comments that the course helped 
prepared them to undertake research and apply statistics at work place. Participant 
0 felt, "The practical experiences in analysing and interpreting data provided 
useful experience for the research thesis I have to complete at the end of the 
program." (Lines 125-128). Participant B elaborated: 
The course was linked to the practical use of statistics. After this 
course I had learned more about statistics and it was definitely 
related to my daily work. In fact I had been using some statistics in 
my work. I just didn't realise it. Now I know that what I have been 
using are called "descriptive statistics", "inferential statistics", and 
"regression". I enjoyed this course. This course was my first 
introduction to SPSS. Now I am using it in my office work. My 
work involves doing surveys. Currently my department is 
monitoring the waste disposal in Kuching Municipality. So I am 
using a lot of statistics, compiling all the data. This course and 
SPSS has come in real handy. (Lines 1532-1554) 
4.1.2.5 Problem-based computer conferencing 
The participants were divided on the benefits of the computer conferencing 
sessions in enhancing their learning (M=3.7, s.d.=0.9). Table 4.7 presents a 
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summary of the participants' responses to this statement. Although more than half 
of the participants agreed that the sessions improved their learning, seven did not 
give an opinion and three felt that the sessions did not help them in their learning. 
Table 4.7 
Participants' perceptions of the problem-based computer conferencing. 
The problem-based computer conferencing could enhance my learning. 
Strongly Agree Agree No Opinion Disagree Strongly Disagree 
N 5 11 7 3 0 
The participants who felt that the computer conferencing sessions were useful 
provided positive feedback during the interview. For example, participant Y 
commented: 
The assignment presentation and subsequent discussions session on 
the assignment was very challenging and interesting. In other 
courses, only the instructor could grade the assignments. In this 
course, all the participants could discuss and critique our work. 
(Participant Y, lines 1120-1125) 
The participants who provided no opinion or viewed the computer conferencing 
sessions negatively expressed having difficulties understanding the mathematical 
concepts. They felt a need for face-to-face lectures. Participant N commented, "I 
struggled to understand the basic mathematical concepts." and "I felt a need to 
attend face-to-face lectures." (Lines 283-284). Participant X, who acknowledged 
the benefits of the problem-based discussions, remarked, "It should enhance my 
learning but my weak mathematical background did not allow me to fully interact 
with my friends." (Lines 602-603). 
The participants responded to 16 statements in the LEQ to rate the small-group 
dynamics, the role played by the facilitators and the usefulness of the learning 
material used in the computer conferencing sessions. Table 4.8 summarises the 
participants' responses to these statements. 
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Table 4.8 
Participants' perceptions on the small-group dynamics, role of the facilitators, 
and learning material used in the problem-based computer conferencing. 
Responses 
Statements SA A N D SD M s.d. 
Small-group dynamics 
Overall, my discussion group worked 3 14 3 6 0 3.6 0.9 
effectively. 
Group discussion increased my 4 17 3 3.8 0.9 
understanding of the underlying basic 
statistics. 
I was able to contribute to the group 2 16 4 3 3.6 0.9 
discussion. 
I was able to learn from other 2 14 5 4 3.5 0.9 
participants during the group 
discussions. 
Participants were on time and prepared 6 8 8 3 2.8 1.0 
for problem discussions. 
(For these five statements, M=3.4 and s.d.=0.8) 
() 
Facilitators 
Overall, the facilitator was an effective 8 10 6 3.9 1.0 
tutor. 
The facilitator met with the group at the 4 15 3 3 1 3.7 0.9 
agreed upon times. 
The facilitator helped the group relate 6 16 2 4.0 0.8 
the problem to underlying basic 
statistics information. 
The facilitator encouraged group 5 19 0 4.0 0.9 
learning through questioning, 
challenging and critiques. 
The facilitator promoted a comfortable 4 17 3 3.8 1.0 
group learning environment. 
(For these five statements, M=3.9 and s.d.=0.8) 
Learning material 
I found that working through the 6 16 4 0 0 4.1 0.6 
problems increased my understanding 
of the basic statistics information. 
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I found that the sample solutions 
enhanced my ability to work through 
the problems. 
I could identifY gaps in my knowledge 






I found that using the resources (online 7 13 
texts, instmctional demonstrations etc) 
increased my understanding of 
statistics. 
(For these five statements, M=3.9 and s.d.=0.6) 
4 1 0 3.9 0.7 
6 2 0 3.8 0.8 
4 3.9 0.9 
The participants were satisfied with the role of the facilitators in the computer 
conferencing sessions (M=3.9, s.d.=0.8 for the five statements). Eighteen of the 
participants agreed that their facilitators were effective tutors. However, six of the 
participants did not commit themselves in their reply. Most of the participants 
perceived the facilitators to be most effective in encouraging the group members 
to learn through questioning, challenging and critiquing. The facilitator had 
managed to relate the problems to the required statistical information. The 
facilitators had also successfully promoted a comfortable learning experience. 
Although more than two thirds of the participants felt that their group's facilitator 
was punctual, four felt otherwise, and three did not provide an opinion. 
The participants expressed satisfaction with the learning materials used during the 
computer conferencing sessions (M=3.9, s.d.=0.6 for the four statements). They 
found that working through the problems increased their understanding of 
statistics. The participants also felt that the sample solutions helped them to work 
through the problems. More than two thirds of the participants could identify gaps 
in their knowledge base from the problems and addressed these gaps as learning 
issues. However six of the participants did not provide an answer and two could 
not complete this problem-based learning process. The participants agreed that 
using the course resources (online texts, instmctional demonstrations and others) 
increased their understanding of statistics. 
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The participants' responses in the interviews supported the findings from the LEQ 
that a group of participants viewed the discussion sessions negatively. The 
findings from the interviews are presented based on the following six points: 
"sharing of knowledge and experiences", social benefits", individual and group 
activities", "motivation to learn", "participation in computer conferencing", and 
"factors determining the effectiveness of computer conferencing". 
Sharing of knowledge and experiences 
Sixteen of the participants made 19 comments that the sharing of knowledge and 
experiences during computer conferencing were useful in helping them 
understand the course materials. For example, participant X felt, "Sometimes 
other participants could help us understand the difficult concepts." (Lines 38-40). 
Participant H believed, "There should be opportunity to exchange ideas otherwise 
our learning would not improve. During group discussions, we could get views 
different from our own." (Lines 1977 -1980). 
Social benet1ts 
There were also social benefits from the computer conferencing sessions. 
Participant A observed, "Exchanging ideas and thoughts with friends that were 
more knowledgeable helped improve our understanding. The discussions also 
promoted closer relations among the students." (Lines 380-384). Participant T 
then stated, "I got to know my fellow students better and we helped each other 
during the discussions." (Lines 1682-1684). Furthem1ore, fellow participants 
could be a source of moral support during the study, as participant K elaborated, 
"When I have problem, the group members showed empathy." (Lines 1488-1489). 
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Individual and group activities 
Ten of the participants, although agreeing that the group discussions were helpful, 
felt that learning must involved group discussions and individual learning. 
Participants R and Z provided the following comments: 
Both group and individual learning has its advantages. Some 
participants don't like to learn in a group. Personally, I feel that 
group learning is better. We can share knowledge and discuss with 
group members. Based on my experiences, friends can provide a 
lot of help. (Participant R, lines 795-802) 
We need both individual and group learning. Individual learning is 
important because without interest and individual effort you can't 
learn. However, when you learn alone, sometimes you may feel 
isolated. Group discussions can improve your learning. (Participant 
Z, lines 1133-1137) 
Motivation to learn 
Two participants indicated that the computer conferencing sessions motivated 
them to learn. Participant Y remarked, "The discussions were interesting 
compared to the face-to-face discussions, lectures and examination." (Lines 1086-
1 089). Participant A elaborated: 
The group discussions motivated us to learn and to look for the 
most suitable approaches to solve the assignments. Exchanging 
thoughts and ideas with friends improved my understanding of 
statistics and promoted closer relationships with my friends. (Lines 
378-384) 
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Two participants were not motivated to learn from the discussions. Participant N 
stressed, "To answer a question I needed to refer to books, etc. By the time I was 
left behind. I felt unmotivated." (Lines 268-271 ). Participant J suggested, "The 
course should place less emphasis on the discussions." (Line 319). This reaffirn1ed 
the findings in section 4.3 .1, that while some participants found the Web-based 
course motivating, others were not motivated. 
Participation in computer conferencing 
About one third of the participants reported they were unsure whether they had 
contributed to the discussions or had learned from their group members in their 
responses to the LEQ. Similarly, six participants made seven references during the 
interviews on their inability to participate in the discussions. They viewed the 
discussions but did not actively contribute to the discussions. Participant M 
observed, "In the group discussions, some group members did not know what to 
discuss. They just viewed what was discussed." (Lines 1342-1344). Participant J 
remarked, "I couldn't contribute much to the discussions. But I did learn from 
looking at the comments posted by the other groups during the assignment 
presentation." (Lines 328-333). Participant X preferred using e-mail to the 
threaded discussions because it was less embarrassing: 
Sometimes I did not post messages but I was actively looking at 
the posting. I also e-mail to my friends and the instructor. I was 
afraid I might ask questions that looked stupid. E-mails to 
individuals were not so embarrassing. (Lines 565-570) 
Participant R only actively participated in the later discussion sessions: 
At the beginning I felt that I didn't really understand what was 
being discussed during the discussions. I was not actively 
interacting with the other group members. But later on, I found it 
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interesting and became more involved in the discussions. (Lines 
809-817) 
Factors affecting the effectiveness of computer conferencing 
The participants perceived six contributing factors to the effectiveness of the 
discussion in the problem-based computer conferencing sessions. The six factors 
were: "opportunity to reflect on the discussions", "timely responses during the 
discussions", "opportunity to take part in the discussions", "mathematics and 
information technology skills", "characteristics of group members", and "group 
members contribution to the discussions". There were 21 references by ten 
participants regarding these factors. 
Participants Y and M perceived the opportunity for reflection on the content of the 
discussions as an advantage. For example, participant M commented, "The 
discussions were interesting compared to the face-to-face discussions, lectures and 
examination. I could slowly understand, interpret, and analyse the postings." 
(Lines 1086-1 089). Participant M remarked: 
The participants could look back and reflect on the explanations 
and also juggle their study time during the discussions. During 
face-to-face discussions, the instructor and participants may be 
able to additionally sense through body language. But for face-to-
face discussions to be effective both parties have to be open with 
each other. Otherwise face-to-face discussions too could not 
achieve much. (Lines 1267-1275) 
Timely responses could be an important factor influencing the effectiveness of the 
computer conferencing discussions. Participant M concluded: 
As long as the participants could get the responses fast, the mode 
of communication is secondary. For this course, the responses 
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from the instructor were fast. However, many of the participants 
were working and might not be able to response fast and thus 
hindered the progress of the course. (Lines 1263-1281) 
Three participants suggested that the asynchronous nature of the computer 
conferencing provided opportunities for all participants to take part in the 
discussions. Participant F observed, "Everyone have an equal chance to 
participate." (Lines 94-95) and pa1iicipant X elaborated: 
Everybody have the chance to participate and to give his or her 
views. In face-to-face classes there are not so many opportunities. 
Some people are also afraid to put up their hand. In front of the 
computer, that's not so bad. (Lines 581-585) 
During the interviews, some of the participants indicated that inadequate 
mathematics skills had hampered their participation in the discussions. However 
there were participants who felt otherwise. The following quotes indicated that 
although a participant might be weak in mathematics, each had his or her special 
knowledge to contribute to the discussions. 
The problem-based discussion was something new to me. I would 
like to point out that there were vast differences in the 
mathematical ability of the students. Some of the participants' 
mathematics knowledge was much better than the rest. You would 
notice that I mostly posed questions and comments relating to 
general knowledge, decision making, and the final part of the 
assignments such as the conclusions and recommendations. I 
foresee that to be the type of tasks I will be involved with in the 
future, using statistics for making decisions and recommendations. 
I don't see myself being involved in the computations. This course 
has definitely been a good exercise. Even the instructor could 
benefit from the group discussions as what happen in the actual 
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world are not just the theories but the application of the theories. 
(Participant B, lines 1571-1584) 
Personally I prefer group work. In this class, many of the students 
were weak in mathematics but they each have their own area of 
speciality. During group discussion, we could share not only in 
statistics but also in other fields. And this is what really happens in 
real life. (Participant B, lines 1592-1601) 
Participants Y and R attributed their lack of participation in the computer 
conferencing to their anxiety in using the computer at the beginning of the course. 
Their level of interactions improved once they became used to the Web. 
Most of us had phobia using the computer, especially to discuss 
online. When we looked at the discussion, we do not know what 
we can contribute, so we just browse. But after the first 
assignment, we improved a little bit. We could handle the 
discussion better. (Participant Y, lines 1093-11 00) 
At first, I don't really understand what was discussed during the 
discussions. I was not actively interacting with my group members. 
After the group presentations for the first assignment, I found the 
Web-based discussions to be interesting and I started to interact 
more. (Participant R, lines 809-817) 
Participant X believed the characteristics of the group members could affect the 
success of the discussions: 
I prefer group learning. More heads are better than one. However 
some students may prefer to work individually. It also depends on 
the group members. If there are interesting characters in the group 
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then group work will be interesting. It will be quite dull, if there 
are negative characters in the group. (Lines 594-602) 
Participant F felt that, "Every group should have at least a member who is strong 
in mathematics to mentor the other group members. Maybe the instructor could 
choose the group members." (Lines 106-111). She further commented, "Some of 
the participants were unwilling to share their knowledge." (Lines 77 -79). 
However, three participants felt that for the problem-based computer conferencing 
to be successful all the participants must be prepared to work individually and be 
ready to actively participate in the discussions. 
We need both individual and group learning. Individual learning is 
difficult but it trains oneself to be self-reliant. Learning in a group, 
some members tend to do nothing and depend on others to 
complete the group tasks. (Participant L, lines 695-700) 
Learning is an independent effort. We must have that type of 
attitude before we can participate in a group discussion. If an 
individual does not learn the required knowledge, when he or she 
goes for group discussions, there is little that he or she can learn or 
contribute to the discussion. If each student learn individually and 
participate in group discussions then they can benefit a lot. 
Individual learning provide the basics knowledge while group 
discussions focus on application. (Participant M, lines 1242-1253) 
4.1.3 Research Question 3: What aspects of the course hindered the 
learning process? 
The interviews also revealed six perceived weaknesses of the course: "need for 
access to Internet-ready computers", "feeling isolated", "need for strong 
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mathematics and computer skills", "personal characteristics", "problems accessing 
the course Web site", and "types of courses or lessons". 
Need for access to Internet-ready computers 
Five participants commented that this Web-based course required the course 
participants to have access to Internet-ready computers. For example, participant 
0 commented, "I had problem accessing the Internet because I shared a computer 
with participant F at home." (Lines 131-133). Participant R stressed, "The course 
would have been more effective for me if I had a computer at home. I usually used 
the office or the faculty's computer lab." (Lines 746-750). 
Feeling isolated 
Five participants indicated "feeling isolated" during the Web-based course. 
Participant P remarked, "Learning from the Web, I felt like studying from a book 
without someone to guide me." (Lines 192-194). Participant D elaborated: 
When I faced problems, I could not ask the instructor immediately. 
E-mail was quite troublesome. I had to wait for the reply from the 
instructor. Though the response was fast, sometimes I would like 
an immediate answer. Our friends were also busy with their own 
work. Sometimes I felt helpless at home. (Lines 1883-1891) 
Need for strong mathematics and computer skills 
Commenting on the weakness of the course, the perceived need for strong 
foundation in mathematics and computer was a recurrent theme. 
I looked at the course very positively, possibly because of my 
strong computer background. I have explored with Internet 
learning before this course. I feel comfortable with online learning. 
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But others might have some difficulties. One of the problems was 
their mathematical background. They also have phobia with 
numbers. Another problem was their lack of computer skills. When 
they were required to use SPSS for computation they were afraid to 
try. During group discussions, because of the differences in 
mathematical background, some did not discuss. They just viewed 
the discussions. Some were concerned that their discussions would 
be commented on. (Participant M, lines 1330-1347) 
Most of us were weak in statistics and had low basic skills in 
mathematics. So we had problem with what and how to ask 
questions and discuss. (Participant K, lines 1446-1450) 
Personal characteristics 
Participant L felt that other factors such as family responsibilities and age could 
also influence the participants' progress in the course (Lines 721-724). Participant 
M commented, "Many of the participants were working and might not be able to 
response fast and thus hindered the progress ofthe course." (Lines 1275-1280). 
Problems accessing the course Web site 
Eleven of the participants made 13 comments that they sometimes had difficulty 
accessing the course Web site. For example, participant J remarked, "At times I 
could not access the course Web site, but that is common using the Internet." 
(Lines 304-306). Participant Q reported, "Sometimes I was not able to access the 
course Web site. It could be frustrating." (Lines 1376-1377). However, participant 
M felt that at times the difficulties in accessing the course Web site could be 
attributed to the participants' inexperience in using the Internet. 
I noticed that some of the participants lacked computer skills. They 
didn't know what to do when they encountered problems. So they 
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blamed the course. But that was not the root of the problem. They 
were not prepared and did not ready themselves for this kind of 
learning. (Participants M, lines 1203-1222). 
Types of courses or lessons 
Five of the participants felt that certain types of courses or the more complex part 
of the statistics lesson would be better conducted face-to-face rather than Web-
based. Participant P remarked, "Some topics in the statistics course need further 
elaboration. Calculation parts of the course should be taught face-to-face." (Lines 
184-187). He further elaborated, "Courses that are more theory in nature, such as 
human resource development courses are better suited for Web-based learning 
than statistics or research methods courses." (Lines 199-204). 
4.2 Participants' attitudes toward statistics 
This section presents the findings on the participants' attitudes toward statistics 
based on the participants' responses to the Attitudes toward Statistics 
Questionnaire (ATSQ, refer Appendix 4) and the interview sessions (refer 
Appendix 7 for interview questions) conducted after the course. 
The ATSQ was administered to the participants before and after the Web-based 
course. The A TSQ consisted of 29 statements measuring the participants' attitudes 
toward the use of statistics in their field of study (FIELD) and attitudes toward the 
statistics course that they were enrolled in (COURSE). Each statement had five 
optional answers: "Strongly Agree", "Agree", "No Opinion", "Disagree" or 
"Strongly Disagree". The response to each of these statements was coded 5 
(strongly agree) to 1 (strongly disagree). The participants' responses to the 20 
statements for FIELD and nine statements for COURSE were added. As described 
in Section 3.5.1.1, positive attitudes toward statistics refer to scores of 80-100 for 
FIELD and scores of 36-45 for COURSE. Negative attitudes toward statistics 
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refer to scores of 20-40 for FIELD and scores of 9-18 for COURSE. Neutral 
attitudes toward statistics refers to scores other than the above. 
During the interview sessions, the participants were asked about their attitudes 
toward statistics: "How do you feel about studying statistics?", "Some people 
believe humanities students tend to have low aptitude for studying statistics, what 
would you say to them?", and "What was your feeling about studying statistics 
after completing this course?" 
4.2.1 Research Question 4: Did the Web-based course improve the 
participants' attitudes toward statistics'? 
At the beginning of the Web-based course, the overall mean scores for the FIELD 
and COURSE sub-scales were 81.88 (s.d.=7.51, positive attitude) and 30.88 
(s.d.=7.68, neutral attitude) respectively. The participants had positive attitudes 
toward the use of statistics in their field of study. A summary of the results based 
on the ATSQ is presented in Table 4.9. Of the 26 participants, 16 viewed the use 
of statistics in their field of study positively, while ten had a neutral perception. 
However, the participants had neutral attitudes toward the statistics course they 
were enrolled in. The majority of the participants (N= 17) did not have an opinion 
in having to study the statistics course, and one perceived it negatively. Only eight 
of the participants looked at their enrolment in the statistics course positively. 
After completing the Web-based course, the mean scores for the FIELD and 
COURSE sub-scales were 81.96 (s.d.=9.09) and 30.92 (s.d.=7.68) respectively. 
Participants still had the same level of positive attitudes toward the use of 
statistics in their field of study. Of the 26 participants, 18 looked at the use of 
statistics in their field of study positively while eight had neutral perceptions (refer 
Table 4.9). The participants' neutral attitudes toward the statistics course still 
remained. After completing the Web-based course, nine viewed their enrolment in 
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the statistics course positively. Sixteen of the participants continued to have no 
opinion towards the statistics course, and one still perceived it negatively. 
Table 4.9 
The participants' attitudes toward statistics before and after the Web-based 
course. 
Participants' attitudes toward statistics. 
Before After 
Positive Neutral Negative Positive Neutral Negative 
FIELD 16 10 0 18 8 0 
COURSE 8 17 9 16 
There were no major changes to the participants' attitudes toward statistics after 
completing the course. Only three participants indicated an improvement in their 
attitudes toward statistics. The attitudes of participant B and participant E toward 
the use of statistics in their field of study improved from neutral to positive. 
Participant S showed an improvement in attitude towards the statistics course 
from neutral to positive. 
Twenty-four out of the 26 participants completed humanities degrees during their 
undergraduate studies. Only one of them reported negative attitude while 16 had 
neutral attitude towards studying statistics based on ATSQ. However, during the 
interviews, seven of these 17 participants said that they were scared of the subject. 
Participant P who reported neutral attitude towards statistics course in the ATSQ, 
remarked, "I feel restless and nervous whenever statistics is mentioned. I am not 
good at interpreting figures." (Lines 219-222). Participant Q who similarly 
reported neutral attitude towards statistics course in the ATSQ, commented: 
If g1ven a choice, I would like to avoid studying statistics. 
Although learning statistics was interesting, I have to struggle to do 
the tutorials and assignments. I felt lost and left behind when 
175 
competing with our friends who were more capable. I think I can 
handle the course but at a slower pace. (Lines 1420-1427) 
Nine participants felt that humanities students had less aptitude for studying 
statistics and attributed this to their perceived inability to handle mathematics. 
Some of their comments were: 
I agree that humanities students have less aptitude to study 
statistics. I believe it is quite difficult for us. We don't have the 
basic mathematics skills. We feel confused when we look at the 
mathematical equations. Science students are more familiar with 
formulas and symbols. On the other hand, we work more with 
language, not figures and numbers. (Participant D, lines 1910-
1917) 
Humanities students are more competent and more inclined 
towards the use of language. We have less opportunity to 
encounter numbers and computation. (Participant H, lines 1985-
1990) 
Nonetheless, participant H felt that he felt less anxious studying statistics after 
completing the course. He commented: 
Before this course, I did not really understand what statistics is. I 
have always assumed that statistics is about numbers. Now I realise 
that statistics involves more than numbers. Numbers are just the 
beginning to more analysis and interpretation. At first I was 
nervous, but after following this course, I left less nervous. I could 
master the basic knowledge and skills in statistics. (Lines 1995-
2006) 
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Another group of participants disagreed that humanities students did not have the 
aptitude to study statistics. For example, participant L, one of the two participants 
with science background, commented, "I don't agree that humanities students are 
weaker in statistics. It is stereotyping." (Lines 706-707). Some of the participants 
with humanities background likewise felt that the participants' mindset was more 
important than their educational background. Participant E stated, "It is not 
necessarily true that humanities students have less aptitude to study statistics. It 
depends on the individual's own efforts." (Lines 496-497). Participant B stated: 
I feel that statistics is part of every day life and you can't run away 
from it. If a person is involved in making decisions or doing 
research, he or she would need to use statistics. It is an added 
advantage. I wouldn't agree that humanities students can't do well 
in statistics course." (Lines 1607 -1612). 
Participant M elaborated: 
Statistics is about logical reasomng. It is not the figures or 
calculations that matters, it is reasoning. It is not a matter of 
whether one is science or humanities student. The mental mindset 
needs to be changed. You shouldn't worry about figures and 
computations. Statistical software could be used m the 
computations. Students need to be able to interpret the results. 
Statistics do involve figures and calculations but more importantly 
it involves reasoning. (Lines 1287 -1297) 
Ten of the participants (including six who felt that humanities students had less 
aptitude for studying statistics), however, believed they could study the subject 
successfully with proper guidance and by putting in more effort and time. 
I am a humanities student and I teach humanities subjects in 
school. I don't think that I have a lower aptitude to study statistics. 
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It is self-fulfilling. If one feels that he or she is not suited to study a 
certain subject then he or she will not be motivated. If we are 
confident and make an effort, then we can adapt ourselves with any 
subject. It may be difficult at first but if we put in efforts we can 
overcome the problems and follow the course. (Participant A, lines 
415-429) 
The humanities participants were also viewed as spending less time for doing 
statistics exercises (Participant K, lines 1503). The participants were asked to 
approximate the amount of time they had spent in a week on the Web-based 
course (Table 4.1 0). The mode, median and mean amount of time spent on the 
Web-based course was 2 hours, 5 hours, and 6.02 hours per week respectively. 
Table 4.10 
Amount of time spent on the Web-based course in a week. 
Hours in a week 
15 10 9 8 7 6.5 6 5 4 3 2 
N 2 4 1 2 4 3 5 
According to the Faculty of Cognitive Sciences and Human Development's 
Academic Handbook (2001), a three-credit unit course such as KMF6013 would 
consist of three hours of lectures and six hours of self-learning activities in a 
week. Therefore for a Web-based course without face-to-face lectures, a 
participant would spend nine hours per week for this course. Based on Table 
4.1 0, only seven of the participants spent the required amount of time for this 
Web-based course. Nine of the participants spent less than three hours per week 
allocated for lectures in the face-to-face version of this course. 
Ten of the participants felt that the statistics course was challenging. They also 
perceived the course as an important component in their field of study. For 
example, participants E stated, "Statistics is useful, especially in dealing with 
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numerical data and for carrying out the research required in this program." (Lines 
501-504 ). Participant K commented, "I feel that statistics is an important subject. I 
will continue to use statistics especially in my research thesis." (Lines 1508-151 0). 
Another two pmiicipants expressed satisfaction for being able to apply statistics in 
their daily work and field of study after the course. 
I am satisfied with the outcome of the course. Now I know how to 
interpret data and use the relevant tests, make charts and fonn 
hypotheses. I used to do the charts manually, now I can use the 
SPSS to generate the charts. (Participant Z, lines 2083-2088) 
This course gave me a better understanding of statistics. During my 
first degree, I only attended lectures, copied notes and completed 
the written examinations. I couldn't see the use and application of 
statistics. (Participant C, lines 1756-1759) 
In summary, the findings from the responses to the A TSQ were consistent with 
the conclusions obtained from the interviews. The majority of the participants 
were not comfortable with studying statistics and there were no significant 
changes in this attitude after completing the Web-based course. Three of the 
participants showed an improvement in attitudes toward statistics based on the 
ATSQ. The interview data confirmed this and an additional participant indicated a 
decrease in anxiety toward statistics. Furthermore, the interview data also showed 
that some of the participants felt that participants with humanities background 
were at a disadvantage studying statistics, while those who disagreed felt that the 
differences in mathematical prerequisites between the science and humanities 
participants could be overcome with determination and guidance. The participants 
felt that the course was challenging and related to their study and work. 
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4.3 Participants' achievement in the Web-based course 
This section presents a comparison of the participants' achievement in the Web-
based course with performance by participants of the same course previously 
conducted in the face-to-face mode. Achievement refers to the participants' final 
grades in the respective courses. 
4.3.1 Research Question 5: Were there any differences in the achievement 
of the participants in the Web-based course compared to the 
participants of the same course conducted in the face-to-face mode? 
This research question investigated if the participants in the Web-based course 
achieved similar or better final grades compared to previous participants of the 
same course, which was conducted in the face-to-face mode. Table 4.11 
summarises the distribution of grades for these courses. 
Table 4.11 
Comparison ofthejinal grades for the Web-based course and theface-to-face 
courses. 
Grade Third Cohort Second Cohort First Cohort 
(Web-based) (Face-to-face) (Face-to-face) 
A&A- 4 10 5 
B+, B & B- 14 13 17 
C+&C 8 3 3 
N 26 26 25 
Note. The researcher taught the first and third cohorts of students in KMF60 13 
while another instructor taught the second cohort students. 
Analysis usmg Crosstabs with the Exact Test options m SPSS indicated no 
significant differences in the achievement of the participants in the Web-based 
180 
and face-to-face courses (x2=7.35, df=4, exact test p-value=O.l19). The learning 
achievements were similar in both modes of instmction. 
4.4 Relationships between participants' characteristics with participants' 
satisfaction and achievement in the Web-based course 
This section presents results on the relationships between the participants' 
characteristics with satisfaction and learning achievement in the Web-based 
course. The participants' characteristics investigated were gender, age, 
mathematics background (measured as "0" level and "A" level secondary 
mathematics), initial computer and Web skills, scholastic aptitude (measured as 
the participants' achievement at the undergraduate level), attitudes toward 
statistics, and learning style. Since the sample in this study had only one 
participant with assimilator learning style and three participants with converger 
learning style, it was decided that for this analysis, learning style would refer to 
two categories, abstract and concrete learning styles. Abstract learning styles were 
participants with assimilator and converger learning styles. Accommodators and 
divergers constituted concrete learning styles. 
4.4.1 Research Question 6: Was there a relationship between course 
satisfaction and the participants' characteristics'? 
Participants' gender, age, initial Web skills, scholastic aptitude, and learning styles 
were not related to their perceived satisfaction with the course (refer Appendix 
llA for the distribution of participants' satisfaction with the course based on these 
participants' characteristics). However, participants' satisfaction with the course 
was related to three of the participants' characteristics. Participants' who had more 
positive attitudes toward statistics, higher secondary school mathematics 
qualification, and better initial computer skills reported higher levels of 
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satisfaction with the Web-based course. The summary ofthese significant findings 
is shown in Table 4.12. 
Table 4.12 
Summary of course sati::.:faction based on attitudes toward statistics, mathematics 
background, and initial computer skills. 
The Web-based course had helped 
me to leam statistics. 
SD D N A 
Attitudes toward statistics 
FIELD Neutral 0 2 3 3 
Positive 0 1 2 10 
Kendall's tau-c = 0.485** 
COURSE Neutral 0 3 5 8 
Positive 0 0 0 5 
Kendall's tau-c = 0.586** 
Mathematics background 
GCE 0 Level 0 3 5 11 
GCE A Level 0 0 0 2 
Kendall's tau-c = 0.284* 
Initial computer skills 
Novice 0 1 4 2 
Intermediate 0 2 1 10 
Expert 0 0 0 1 
Kendall's tau-c = 0.395** 
Note. *Exact Test p<0.05, ** Exact Test p<O.O 1. 
4.4.2 Research Question 7: Was there a relationship between course 











Participants' gender, age, initial computer skills, initial Web skills, and learning 
styles were not related to their achievement in the course (refer Appendix llB for 
the distribution of course achievement based on these participants' characteristics). 
However, participants' who had better scholastic aptitude, more positive attitudes 
toward statistics, and higher secondary school mathematics qualification achieved 
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better results in the Web-based course. The summary of these significant findings 
is shown in Table 4.13. 
Table 4.13 
Summary of course grades based on scholastic aptitudes, attitudes toward 
statistics, and mathematics background. 
Achievement in the course 
C&C+ B-, B & B+ A-&A 
Scholastic aptitude (achievement at 
undergraduate level) 
3rd class 
2nd class lower 
2nd class upper 
Kendall's tau-c = 0.386* 
Attitudes toward statistics 
FIELD Neutral 
Positive 
Kendall's tau-c = 0.331 * 
COURSE Neutral 
Positive 
Kendall's tau-c = 0.639** 
Mathematics background 
Kendall's tau-c = 0.414* 
GCE 0 Level 
GCE A Level 





























This section presents results on the relationship between satisfaction and 
achievement in the Web-based course and whether this relationship was 
influenced by the participants' characteristics. 
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4.5.1 Research Question 8: Was there a relationship between course 
satisfaction and course achievement? 
This research question investigated the relationship between participants' 
satisfaction towards the Web-based course and their achievement in the course. 
Satisfaction with the course was measured by the participants' degree of 
agreement to the statement The Web-based course had helped me to learn 
statistics. The participants' achievement in the course refened to the participants' 
final grades in the course. Table 4.14 summarises the distribution of participants' 
satisfaction with the Web-based course and their grades in the course. 
Table 4.14 
Distribution ()_/participants' satisfaction with the course and their.final grades. 

























Based on Table 4.14, participants' satisfaction with the course was moderately 
correlated with grades obtained in the course (Kendall's tau-c = 0.293, exact test p 
< 0.05). The participants that were more satisfied with the course tended to 
achieve higher grades in the course and vice versa. 
Further analysis were conducted to elaborate on this relationship between 
participants' satisfaction with the course and their achievement in the course. Was 
the relationship specific to certain participants' characteristics? Was the 
relationship caused by an intervening participant characteristic? Age, scholastic 
aptitude, and secondary school mathematics did not influence the relationship 
between course satisfaction and achievement. Participants' gender, initial Web 




indicated that the participants' attitude towards statistics could be an intervening 
factor in this relationship. These results are presented in sections 4.5.2 to 4.5.4. 
4.5.2 Interaction effect of gender in the relationship between course 
satisfaction and achievement 
The zero order correlation coefficient of 0.293 (reported in section 4.5.1) indicated 
positive moderate linear relationship between satisfaction and achievement in the 
course. However, when controlling for gender, it appeared that the relationship 
applied only to females (refer Table 4.15). 
Table 4.15 
Relationship between course sati:;,jaction and achievement controlling for gender. 
The Web-based course had helped me to 
learn statistics. 










Kendall's tau c = 0.471 ** 
Note. **Exact Test p<0.01 
Achievement in the course 
C & C+ B-, B & B+ A- & A 
0 0 0 
0 1 0 
1 1 0 
3 5 0 
1 1 2 
0 0 0 
1 1 0 
2 1 0 
0 3 2 
0 1 0 
Female participants that were satisfied with the course had higher grades. For 
male participants, satisfaction with the course made no differences on their 
obtained grade. 
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4.5.3 Interaction effect of initial Web skills in the relationship between 
course satisfaction and achievement 
When controlling for initial Web skills, there appeared to be an interaction effect 
on the relationship between perceived satisfaction with the course and course 
achievement (refer Table 4.16). 
Table 4.16 
Relationship between course satz4action and achievement controlling for initial 
Web skills. 
Achievement in the course 
C&C+ B-, B &B+ A-&A 
The Web-based course had helped me to 
learn statistics. 
Expert and intermediate Web skills 
Strongly Disagree 0 0 0 
Disagree 1 1 0 
No Opinion 1 1 0 
Agree 2 7 2 
Strongly Agree 0 2 2 
Kendall's tau c = 0.332* 
Novice Web skills 
Strongly Disagree 0 0 0 
Disagree 0 1 0 
No Opinion 2 1 0 
Agree 1 1 0 
Strongly Agree 1 0 0 
Note. * Exact Test p<0.05 
For participants with novice initial Web skills, perceived satisfaction with the 
course was not related to achievement. For participants with expert and 
intermediate initial Web skills, those that were satisfied with the course had better 
achievement in the course. 
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4.5.4 Interaction effect of learning styles in the relationship between 
course satisfaction and achievement 
When controlling for concrete and abstract learning styles, it appeared that the 
relationship applied only to concrete learners (Table 4.17). Concrete learners that 
were satisfied with the course tended to have higher grades. For the abstract 
learners, their satisfaction with the course made no difference to their final grades. 
Table 4.17 
Relationship between course sati:;,faction and achievement controlling for learning 
styles. 
Achievement in the course 
C&C+ B-, B & B+ A-&A 
The Web-based course had helped me to 
learn statistics. 
Concrete learning style 
Strongly Disagree 0 0 0 
Disagree 1 1 0 
No Opinion 3 1 0 
Agree 3 7 1 
Strongly Agree 1 2 2 
Kendall's tau c = 0.372* 
Abstract learning style 
Strongly Disagree 0 0 0 
Disagree 0 1 0 
No Opinion 0 1 0 
Agree 0 1 1 
Strongly Agree 0 0 0 
Kendall's tau c = 0.471 ** 
Note. **Exact Test p<0.01 
4.5.5 Intervening effect of attitudes toward statistics in the relationship 
between course satisfaction and achievement 
Could the relationship between satisfaction with and achievement in the course be 
due to the participants' attitudes toward statistics? Specifically participants who 
were satisfied with the course might have more positive attitudes toward statistics, 
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whereas those who were not satisfied with the course might have more negative 
attitudes toward statistics. In turn, this could flow on to the participants' 
achievement in the course. The figures in Table 4.18 showed that looking at 
participants who were similar in terms of their attitudes toward statistics, 
satisfaction toward the course made no difference to achievement in the course. 
Table 4.18 
Relationship between course satisfaction and achievement controlling/or 
attitudes toward statistics. 
Achievement in the course 
C&C+ B-, B & B+ A-&A 
The Web-based course had helped me to 
learn statistics. 
Neutral attitudes toward the use of 
statistics in their field of study 
Strongly Disagree 0 0 0 
Disagree 1 1 0 
No Opinion 2 1 0 
Agree 1 2 0 
Strongly Agree 0 0 0 
Positive attitudes toward the use of 
statistics in their field of study 
Strongly Disagree 0 0 0 
Disagree 0 1 0 
No Opinion 1 1 0 
Agree 2 6 2 
Strongly Agree 1 2 2 
Neutral attitudes toward the 
statistics course 
Strongly Disagree 0 0 0 
Disagree 1 2 0 
No Opinion 3 2 0 
Agree 3 5 0 
Strongly Agree 1 0 0 
Positive attitudes toward the 
statistics course 
Strongly Disagree 0 0 0 
Disagree 0 0 0 
No Opinion 0 0 0 
Agree 0 3 2 
Strongly Agree 0 2 2 
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Attitudes toward statistics were therefore an intervening variable (Figure 4.1 ). An 
intervening variable between two variables must satisfy two conditions (de Vaus, 
1995, p. 207). Firstly, there must be a weaker conditional relationship between the 
two variables when this relationship is controlled for the test variable. Secondly, 
the test variable is determined to occur in time between the two variables. The 
reason for the relationship between course satisfaction and achievement was that 
satisfaction with the course affected the participants' attitudes toward statistics and 
it was this that affected the participants' achievement in the course. 
Satisfaction Attitudes toward Achievement in ... 
with the course 
,... 
statistics .. the course 
Figure 4.1. Indirect relationship between satisfaction with the course and 
achievement with the intervening variable, attitudes toward statistics. 
4.6 Relationships between instructional variables with participants' 
satisfaction and achievement in the Web-based course 
This section presents results on relationships between instructional variables with 
participants' satisfaction and learning achievement in the Web-based course. The 
instructional variables examined were participant-participant interactions, 
participant-instructor interactions, course activities, problem-based computer 
conferencing, and time spent on the course. 
4.6.1 Research Question 9: Was there a relationship between course 
satisfaction and instructional variables? 
Four of the five instructional variables (perceived interaction with fellow 
participants, satisfaction with course activities, perceptions of the problem-based 
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computer conferencing, and time spent on the course) did not affect participants' 
satisfaction with the course (refer Appendix 12A for the distribution of course 
satisfaction based on these instructional variables). The participants' satisfaction 
with the Web-based course was related to the participant-instructor interaction. 
Participants that were more satisfied with the participants-instructor interactions 
were also more satisfied with the course. Table 4.19 summarises the participants' 
satisfaction with the Web-based course and participants-instructor interactions. 
Table 4.19 
Summary of participants' satisfaction with the participants-instructor interactions 
and the Web-based course. 
The Web-based course had helped 
me to leam statistics. 
SD D N A SA 
The Web-based course facilitated 
communication with the instructor. 
Strongly Disagree 0 0 0 0 0 
Disagree 0 1 0 0 0 
No Opinion 0 1 3 2 1 
Agree 0 1 2 6 2 
Strongly Agree 0 0 0 5 2 
Kendall's tau-c = 0.367** 
Note. **Exact Test p<0.01 
Even though the participants' perceptions of the problem-based computer 
conferencing discussion sessions did not affect their satisfaction with the course 
on the whole, the participants who viewed the group process and material used in 
the discussions favourably were more satisfied with the course. The summary of 
participants' satisfaction with the group process and material used in the computer 
conferencing sessions and the Web-based course is shown in Table 4.20. 
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Table 4.20 
Summary of participants' satisfaction with the group process and material used in 
the computer cm!ferencing and the course. 
The Web-based course had helped me 
to learn statistics. 
SD D N A SA 
Satisfaction with the group process during 
the problem-based computer conferencing. 
Disagree 0 1 2 0 1 
No Opinion 0 2 2 1 1 
Agree 0 0 1 12 3 
Kendall's tau-c = 0.368* 
Satisfaction with the learning material 
provided for the problem-based computer 
conferencing. 
Disagree 0 0 1 0 0 
No Opinion 0 2 1 0 0 
Agree 0 1 3 13 
Kendall's tau-c = 0.328** 
Note. *Exact Test p<0.05, **Exact test p<O.Ol 
4.6.2 Research Question 10: Was there a relationship between course 
achievement and instructional variables'? 
Four of the five instructional variables (perceived interaction with fellow 
participants, satisfaction with course activities, perceptions of the problem-based 
computer conferencing, and time spent on the course) did not affect the 
participants achievement in the course (refer Appendix 12B for the distribution of 
course achievement based on these instructional variables). Participants who 
reported higher levels of satisfaction with the participant-instructor interactions 
tended to achieve better grades in the course. The summary of participants' 
satisfaction with participants-instructor interactions and their achievement in the 
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Kendall's tau-c = 0.337* 
Note. * Exact Test p<0.05 
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Although the participants' perceptions of the problem-based computer 
conferencing discussion sessions did not affect their achievement in the course, 
the participants that viewed the materials used in the computer conferences 
positively tended to have better achievement in the course (Table 4.22). 
Table 4.22 
Summary ofparticipants' sati:,faction with the material used in the computer 
conferencing and achievement in the course. 
Satisfaction with the learning material 
provided for the problem-based computer 
conferencing. 
Kendall's tau-c = 0.226* 

















4.7 Critical thinking in the problem-based computer conferencing 
This section presents results from the analyses of the problem-based computer 
conferencing transcripts. The computer conferences transcripts were coded based 
on the community of inquiry model (Garrison et al., 2000) using the coding 
scheme developed by Anderson et al. (2001), Garrison et al. (2001), and Rourke et 
al. (2001). This coding scheme is attached in Appendix 10. Specifically, this 
section reports on the participation patterns and differences in participation based 
on the participants' characteristics. This section also presents findings on critical 
thinking activities in the conferences. From the analysis of the participants' 
participation pattern in the conferences, participants' profiles were identified. 
4.7.1 Overall participation in the computer conferences 
The participants were divided into four groups for the two problem-based 
computer conferencing sessions. Two of the groups had six participants in each 
group while the other two groups had seven participants each. Table 4.23 
summarises the distribution of messages based on cognitive presence, social 
presence, and teaching presence categories. From Table 4.23, there were 
indications that participants in some groups (shaded columns) had conducted 
substantial face-to-face sessions to complete their discussions. The amount of 
messages posted in the second conference for Group One (17 messages) and the 
first and second conferences for Group Three (27 and 24 messages) were much 
lower than the remaining five conferences (54, 86, 51, 86, 136 messages). Quotes 
from the messages in these three conferences indicated that the participants had 
conducted face-to-face interactions (underlines added for emphasis): 
Group Three (.'>econd conference): 
Participant V- 03:59pm Mar 11, 2001 
Dear friends, participant P and I are in the midst of discussing the 
problem now. We will let you all know the outcome of our 
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discussions by tonight. Participant P is having some virus problems 
with her computer. Thanks. 
Group One (second conference): 
Participant F- 08:05pm Feb 27, 2001 
Can we have a face-to-face discussion this Saturday afternoon? If 
it is not suitable please suggest an alternative time and date. We 
are running out of time. 
Table 4.23 
Distribution ofmessages based on message categories, groups, and computer 
cm~ferences. 
Group Group Group Group 
One Two Three Four 
l st 1st 2nd 
Cognitive Presence 28 30 19 43 86 
Trigger 1 4 3 1 3 
Explore 25 21 14 36 61 
Integration 2 4 2 6 21 
Resolution 0 1 0 0 1 
Social Presence 17 37 15 26 41 
Affective 4 6 5 6 1 
Interactive 7 24 7 17 38 
Cohesive 6 7 3 3 2 
Teaching Presence 9 19 17 17 9 
Instructional Design 5 5 8 6 0 
Facilitating Discourse 2 10 5 8 6 
Direct Instruction 2 4 4 3 3 
Total 54 86 51 86 136 
On the other hand, the volume of messages in the remaining five conferences 
indicated that substantial amount of discussions were conducted through computer 
conferencing. Furthermore, while some of the participants in these computer 
conferences asked for face-to-face interactions, their group members discouraged 
them, as shown in the messages below (underlines added for emphasis): 
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Participant N - 11 :3 7 pm Jan 27, 2001 
Happy Golden Snake New Year. I suggest we meet face-to-face to 
discuss assignment of tasks to each member. 
Participant Y- 03:42pm Feb 8, 2001 
Don't worry participant N. Let's try to discuss online. We will help 
you. Just try your best. Thanks. 
Subsequently, computer conference transcripts involving Group One (second 
conference) and Group Three (first and second conferences) were excluded from 
the analyses. The remaining 413 messages from the computer conferencing 
sessions conducted by Group One (first conference), Group Two (first and second 
conferences), and Group Four (first and second conferences) were coded using the 
community of inquiry coding scheme (Appendix 1 0). The distribution of 
messages for the three categories is shown in Table 4.24. 
Table 4.24 
A total 413 computer conferencing messages coded as cognitive presence, social 
presence, and teaching presence. 
N Percentage of the Percentage of each 
413 messages category 
Cognitive presence 206 49.9 
Trigger 12 2.9 5.8 
Exploration 157 38.0 76.2 
Integration 35 8.5 17.0 
Resolution 2 0.5 1.0 
Social presence 136 32.9 
Affective 22 5.3 16.2 
Interactive 93 22.5 68.4 
Cohesive 21 5. I 15.4 
Teaching presence 71 17.2 
Instructional design 24 5.8 33.8 
Facilitating discourse 31 7.5 43.7 
Direct instruction 16 3.9 22.5 
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Nearly half of all the 413 messages were categorised as cognitive presence 
messages (49.9%). Social presence and teaching presence messages made up 
32.9% and 17.2% of the total messages respectively. Messages in the cognitive 
presence category were mostly of the exploration type. The trigger, integration, 
and resolution types of cognitive presence messages made up just 11.9% of the 
total messages. The messages categorised as social presence comprised mostly of 
interactive messages, with the remaining social presence messages almost equally 
divided between affective and cohesive messages. For the messages categorised as 
teaching presence, there were more facilitating discourse messages followed by 
instructional design and direct instruction messages. 
Descriptive measures for the computer conferencing messages 
Table 4.25 summanses the descriptive measures of the messages sent by the 
participants. The four columns at the right of the table indicate substantial 
variability in the level of participation for the participants in the conferences. 
Table 4.25 
Descriptive measures for the computer conferencing messages. 
N=20 Total Mean Std. 2511 Median 7511 
Messages Dev. Percentile Percentile 
Cognitive presence 206 10.3 13.2 3.0 5.5 13.3 
Social presence 136 6.8 4.3 4.0 6.0 10.7 
Teaching presence 71 3.6 6.9 0.0 1.0 3.0 
For example, looking at the first row of the table, the 251h and 751h percentile 
scores for the cognitive presence messages indicated that one quarter of 
participants sent fewer than 3.0 messages, whereas another one quarter sent more 
than 13.3 messages. The large size of the standard deviation scores in comparison 
with the mean, and the fact that the median score was substantially lower than the 
mean, indicated that a relatively small number of highly active participants 
contributed many of the cognitive presence messages. Most participants 
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contributed less than the mean number of cognitive presence messages. The 
distribution of messages for each of the 20 individual participant is attached as 
Appendix 13A. Six participants posted more than the mean number of cognitive 
presence messages of 10.3 messages, and they contributed approximately 69.4% 
of all messages in this category (143 of 206 messages, refer Appendix 13A). The 
participation pattern described above for cognitive presence messages was also 
observed for messages in the teaching presence category (refer row three of Table 
4.25). For teaching presence, four participants posted more than the mean number 
of messages for this category (3.6 messages), totalling 58 messages or 81.6% of 
all messages in this category (refer Appendix 13A). 
4.7.2 Research Question 11: Were there any differences in participation 
pattern in the problem-based computer conferences based on the 
participants' characteristics? 
What could have caused the differences in the patterns of participation in the 
computer conferences? Were there participants' characteristics that could had 
predisposed certain participants to a higher or lower rate of participation? The 
following section reports findings on participants' characteristics that might partly 
explained the participants' different patterns of participation in computer 
conferencing. 
Analysis of variance was used to compare the mean message posted by the 
participants with different characteristics. Tables 4.26 to 4.28 provide a summary 




Analysis of variances on the cognitive presence messages according to the 
participants' characteristics. 
Mean Std. Dev. 
Gender (F=3.161) 
Female 16.4 19.1 
Male 6.3 4.9 
Age (F=2.449) 
20-29 17.6 18.4 
30-39 7.0 5.0 
40-49 4.3 3.6 
Learning style (F=0.502) 
Abstract 15.3 14.6 
Concrete 9.4 10.2 
Web background (F=0.919) 
Intermediate 11.9 12.7 
Novice 5.4 5.1 
Scholastic aptitude (F=11.450)*** 
Second upper 33.3 23.0 
Second lower 6.7 4.7 
Third class 4.0 4.3 
Mathematics background (F=4. 721 )* 
GCE "A" Level 22.0 22.6 
GCE "0" Level 7.4 7.9 
Attitudes toward statistics course (F=4.900)* 
Positive attitudes 16.9 17.3 
Neutral attitudes 4.9 4.3 
Note. Separate ANOV A F scores and statistical significance coefficients have 





















Analysis of variances on the social presence messages according to the 
participants' characteristics. 
Mean Std. Dev. N 
Gender (F=0.826) 
Female 7.9 3.5 8 
") 
Male 6.1 4.8 12 
Age (F=3.532) 
20-29 8.6 3.9 8 
30-39 8.2 2.9 5 
40-49 3.7 4.3 7 
Learning style (F=0.003) 
Abstract 6.7 3.1 3 
Concrete 6.8 4.5 17 
,-; 
Web background (F=5.873)* 
Intermediate 8.0 4.2 15 
Novice 3.2 2.2 5 
Scholastic aptitude (F=0.1 02) 
Second upper 7.7 4.7 3 
Second lower 6.8 4.4 14 
Third class 6.0 5.3 3 
Mathematics background (F=0.772) 
GCE "A" Level 8.5 3.7 4 
GCE "0" Level 6.4 4.4 16 
Attitudes toward statistics course (F=0.839) 
Positive attitudes 7.8 3.7 9 
Neutral attitudes 6.0 4.8 11 
Note. Separate ANOV A F scores and statistical significance coefficients have 





Analysis of variances on the teaching presence messages according to the 
participants' characteristics. 
Mean Std. Dev. N 
Gender(F=0.011) 
Female 3.8 6.7 8 
Male 3.4 3.3 12 
Age (F=0.245) 
20-29 3.9 6.7 8 
30-39 5.0 5.2 5 
40-49 2.1 3.2 7 
Learning style (F=0.254) 
Abstract 1.7 2.1 3 
Concrete 3.9 4.4 17 
Web background (F=0.769) 
Intermediate 4.3 4.8 15 
Novice 1.2 1.6 5 
Scholastic aptitude(F=2.657) 
Second upper 11.0 8.2 3 
Second lower 2.7 3.5 14 
Third class 0.0 0.0 3 
Mathematics background (F=22.058)**** 
GCE "A" Level 13.5 11.2 4 
GCE "0" Level 1.1 1.3 16 
Attitudes toward statistics course (F=4.979)* 
Positive attitudes 7.0 7.3 9 
Neutral attitudes 0.7 1.1 11 
Note. Separate ANOV A F scores and statistical significance coefficients have 
been calculated for each of the seven participants' characteristics in this table. 
*p<0.05, ****p<O.OOOl. 
Participants' pattern of participation in the computer conferences did not vary 
according to gender. However, female participants sent more cognitive presence 
messages (16.4 messages compared to 6.3 messages for male participants, refer 
Table 4.26). In addition, the large standard deviations for the cognitive presence 
messages, indicated that female participants were disproportionately represented 
at either the high end or low end of participation, whereas, male participants were 
clustered more strongly in the middle. Of the seven participants who posted 
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between five and nine messages, representing approximately the middle one third 
of the distribution of cognitive presence messages, five were male participants 
(refer Appendix 13A). Similar participation pattern was observed for the teaching 
presence messages (refer Table 4.28 and Appendix 13A). 
Overall, there were no differences in the participants' participation levels in 
computer conferencing based on their age. However, participants in the 20-29 age 
category sent more cognitive presence messages compared to the other age 
categories (see Table 4.26). For example, four of the five participants that sent 
more than 13.3 messages, the 75th percentile for the cognitive presence messages, 
were in the 20-29 age category compared to one participant from the 30-39 age 
category. On the other hand, three participants from the 30-39 age category and 
two participants from the 40-49 age category sent less than three messages, the 
25th percentile for the cognitive presence messages, compared to just one 
participant from the 20-29 age category (refer Appendix 13A). The same 
participation pattern was noted for the teaching presence messages (refer Table 
4.28 and Appendix 13A). 
Participants' learning styles did not impact on the levels of participation for 
cognitive presence, social presence, and teaching presence. Based on the standard 
deviation scores, there were also no differences in the variability of participation 
of concrete and abstract learners. However, it should be noted that there were only 
three abstract learners among the participants. 
Referring to Table 4.27, intermediate Web users posted significantly more social 
presence messages (8.0 messages) compared to participants with novice Web 
skills (3.2 message). However, there were no significant differences in the number 
of cognitive presence and teaching presence messages sent by these participants. 
The effect of scholastic aptitude on participation in the Web-based conferences 
was significant for the cognitive presence category. As can be seen from Table 




undergraduate level) posted 4.9 and 8.3 times the number of cognitive presence 
messages as did participants with 2nd lower and 3"d class degree. Furthermore, two 
of the three participants with higher scholastic aptitude posted more than 13.3 
messages, the 75th percentile for cognitive presence messages (refer Appendix 
13A). Scholastic aptitude did not have an effect on the social presence (refer 
Table 4.27) and teaching presence messages (refer Table 4.28). 
Whether a participant had a GCE "A" level or GCE "0" level mathematics 
background had significant effects on his or her cognitive presence and teaching 
presence participation. Participants with better mathematical background (GCE 
"A" level) sent on average 3.0 and 12.2 times the number of cognitive presence 
and teaching presence messages as did participants with less mathematical 
background (refer Table 4.26 and Table 4.28). Furthermore, two of the four 
participants with better mathematical background, sent more than 13.3 messages, 
the 75th percentile of cognitive presence messages. Three of the four participants 
with better mathematical background also posted more than 3.0 messages, the 75th 
percentile of teaching presence messages (refer Appendix 13A). 
Participants' with neutral and positive attitudes toward statistics had significantly 
different levels of cognitive presence and teaching presence participation. For 
example, participants with positive attitudes toward statistics posted 3.4 and 10.0 
times the number of cognitive presence and teaching presence messages 
respectively, as did participants with neutral attitudes toward statistics (refer 
Table 4.26 and table 4.28). Four of the five participants, who posted more than 
13.3 message, the 75th percentile for cognitive presence messages, had positive 
attitudes toward statistics. On the other hand, four of the five participants, who 
posted less than 3 messages, the 25th percentile for cognitive presence messages, 
had neutral attitudes toward statistics. Likewise, four of the five participants 
posting more than 3.0 messages, the 751h percentile for teaching presence 
messages, had positive attitudes toward statistics. On the contrary, seven of the 
nine participants that didn't send any messages of teaching presence nature had 




4.7.3 Examples of cognitive presence messages (trigger and exploration) 
This section provides some examples of the two initial phases of Cognitive 
Presence messages extracted from the computer conferencing transcripts. 
Trigger messages 
Trigger messages made up only a small proportion of the cognitive presence 
messages (5.8% of the 206 cognitive presence messages, see Table 4.24). There 
are two types of trigger messages. The first one presented background information 
culminating with asking questions of fellow participants. An example of trigger 
messages of this nature is: 
Group Two (second conference): 
Participant M- 12:27 pm Mar 10, 2001 
Most of the lakes have mercury level less than 1.0 ppm. There is 
one lake by the name of Hogdon L. with extraordinary high 
mercury level of2.5 ppm and the lowest mercury level is 0.03 ppm 
(Alligator L.). Can we consider these as outliers? What are the 
implications if we discard them? What ifwe retain them? 
The second group of trigger messages took the discussion into a new direction. 
These messages asked questions arising from a sense of puzzlement with the 
situation the participant posing the question faced. An example of trigger 
messages of this nature is: 
Group Two (second conference): 
Participant B- 11:57 pm Mar 2, 2001 
I would like to apologise for joining the discussion a bit late. I 
guess our mind is still on the HRD assignment. Anyway I agree 
with participant K that we investigate the four research objectives. 
However, can someone confinn that the dependent variable, 
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mercury levels in the lake are normally distributed and the samples 
were randomly selected? Shouldn't we do this step before choosing 
the statistical analyses? 
Exploration messages 
As shown in Table 4.24, the majority of the cognitive presence messages were of 
the exploration type (76.2% of the 206 cognitive presence messages). The types of 
exploration messages posted in these conferences were classified as "divergence 
within the participants", "divergence within a single message", "information 
exchange, suggestions for consideration", "brainstorming", and "leaping to 
conclusions". 
The most common exploration messages were those of information exchange, in 
which participants provided personal narratives, descriptions, or facts that were 
not used as evidence to support a conclusion. The following is an example of 
information exchange message: 
Group Four (second conference): 
Participant W- 06:46pm Mar 11, 2001 
Hi participant X. Let me tly to answer your question. We use 
simple regression because there are only two variables, x and y. 
However, for multiple regression, there will be a y (response 
variable) and two or more x's (independent/ predictor variables). I 
hope this answers your question. 
In this message, participant W attempted to provide a description of simple and 
multiple regression in response to a question from another participant. 
Another common exploration message was that of brainstorming. Brainstorming 
messages added to established points but did not systematically defend or justify 
the addition. An example of a brainstorming message is shown below: 
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Group Four (first conference): 
ParticipantS-01:15am Jan 30,2001 
I just want to add something that I have just remembered. 
According to the flow chart, shouldn't we test to verify if the 
distribution of the paired differences is normally distributed? If it 
is, then we will use paired t-test. Otherwise, we have to determine 
if the sample size is more than 20 before using paired t-test? 
Anyway, I agree with you all to use the paired t-test. This is just an 
additional point that I recalled from our notes. I will try out the t-
test analysis and post the results. 
The participants in the group had decided to use paired t-tests for testing the 
research objective they had agreed upon previously. However, participant S, 
recalled the need to verify the assumption that the paired-difference scores were 
normally distributed. However, participant S did not suggest methods to verify for 
normality such as the descriptive method of superimposing a normal curve on a 
histogram of the paired-difference scores or statistical analyses such as the 
Kolmogorov-Smirnov and Lilliefors tests. Participant S suggested determining for 
sample size of more than 20 if the paired difference scores were not normally 
distributed. However, there were other options such as transforming the data using 
logarithm and square root functions. The following message posted by participant 
M from Group Two, which was coded as an integration message (indicating 
critical thinking) illustrated these options: 
Group Two (second conference): 
Participant M- 12:07 pm Mar 20, 2001 
In my previous message, the histogram for Hg level did not appear 
to be normally distributed. Kolmogrov-Smirnov test carried out to 
test the nonnality of the distribution (refer attachment) showed that 
p < 0.0005. We cannot assumed the distribution to be normal. The 
Hg level was transformed by applying square root to it. The 
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Kolmogrov-Smimov test results (refer attachment) showed that p = 
0.200, sufficiently large to assume the transformed distribution to 
be normal. 
1) The sample is large (n>30), can we by default treat the 
sample to be normally distributed even though the 
Kolmogrov-Smimov test showed otherwise? 
2) In practice, parametric tests are preferred because they are 
more robust than non-parametric tests. Should we use the 
"transformed data" for subsequent parametric test (i.e. t-
test, ANOVA, regression)? 
We need to reflect and make a decision before proceeding 
further. Enclosures: A:\normality.doc 
Participant M concluded that the distribution of the dependent variable in their 
study was not nom1ally distributed and succeeded in normalising the distribution 
by applying square root to the raw scores. Participant M then asked fellow group 
members whether to use non-parametric test for the non-normal raw scores or 
parametric test for the transformed scores. 
On the other hand, some messages of the exploration phase were explicitly 
characterised by the participants as exploratory in nature. Suggestions were 
provided and other participants were invited to comment on their ideas. An 
example of suggestions for consideration message is given below: 
Group One (first conference): 
Participant F- 10:40 pm Feb 12, 2001 
I would like to share my findings on t-test, interpreted based on p-
values: (1) Comparing Group 1-Group 2: Mt=64.8, sdt = 16.45; 




In the example above, the participant outlined steps for carrying out analyses, 
proposed method of analyses, and present findings from the analyses. The 
message was exploratory and ended with request for feedback. 
There were also messages where participants leapt to conclusions, offering 
unsupported opinion on a discussion topic: 
Group Four (first conference): 
Participant E - 09:29 am Jan 28, 2001 
Based on the hypotheses, we are comparing mean scores for two 
groups. I feel that paired t-test is more suitable than independent t-
test. The two groups are related. The presence or absence of female 
fruit flies could influence the life span of male fruit flies. The pairs 
are the male fruit flies that lived alone and the male fruit flies that 
lived with female fruit flies. 
In this message, participant E decided on a paired t-test based on the assumption 
that the two groups of male fruit flies were related. However, participant E failed 
to provide evidence to support this assumption. Paired samples could occur in two 
ways. A group might be measured twice, such as in a pretest-posttest situation. 
The two scores from the same subject were considered then as the paired scores. 
This scenario was not possible for this particular problem, as the scores measured 
were life span. As such after the life span scores were taken for the group of male 
fruit flies, the male fruit flies would be dead and no second scores could possibly 
be obtained. The second situation for paired samples, was that of matched 
samples. Each subject in one sample was matched on some relevant variable with 
a subject in the other sample. In this problem, the male fruit flies could, for 
example, be matched based on sexual maturity. For example, 20 male fruit flies 
could be selected to take part in the experiment. In constructing the matched 
samples, the two most sexually mature fruit flies could be selected and randomly 
assigned to the two experimental groups (living alone and living with female fruit 




randomly assigned to the two groups. This process would continue until all 10 
pairs were assigned randomly to the two groups. The life span of male fruit flies 
from this experiment then would be paired samples. However, this information 
was not described in the background of the problem and samples section of the 
problem provided. Thus, participant K had not fully thought out the rationale for 
assuming the life span scores to be paired samples and had leapt to conclusions 
regarding this assumption. 
Another type of exploration message was one that indicated divergence within the 
online community. These messages were characterised by substantiated or 
unsubstantiated contradiction of previous ideas posted in the computer conference. 
An example of a divergence within online community message is: 
Group Four (.yecond conference): 
Participant L- 07:56pm Mar 11, 2001 
Hi, participant E. I think you may have made a mistake in 
reporting the p-value. Dividing 0. 73 by 2 as your p-value is not 
consistent with the "Ha: The use of scented masks shortened the 
time needed to complete the maze". If you divide the p-value 
printed in SPSS by 2, then your Ha should be "Ha: The use of 
scented masks did not affect the time needed to complete the 
maze". 
Participant L posted an unsubstantiated disagreement with a prior message. In 
SPSS output, the p-value printed was for non-directional alternative hypothesis. 
Thus for the agreed Ha of "the use of scented masks shortened the time needed to 
complete the maze", which is directional, the previous participant has correctly 
divided the printed p-value by 2 to reflect the directional alternative hypothesis. 
The following example illustrated divergence within an online community, m 
which the differences in idea was substantiated: 
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Group Two (first conference): 
Participant K- 08:33pm Feb 6, 2001 
Hi everyone, I think the second research objective is not suitable. 
We cannot test this objective "whether the automated system can 
save consumers' cost" considering that there is no data available on 
the expenditure consumers spent on updating their Inland Revenue 
records both using the automated system and manual system in the 
data file. 
Participant K in disagreeing with the previous idea provided a rationale for doing 
so. The research objective although correctly formulated could not have been 
answered because the required data for testing the research objective was not 
available in the data file provided. 
Some exploration phase messages presented many different or contradicting ideas 
or themes in the same message. These messages were defined as messages 
showing divergence within a single message. Examples of messages showing 
divergence in a single message are: 
Group Four (first conference): 
Participant L - II :30 pm Jan 26, 200 I 
Dear participant E and friends. According to the example you have 
given on comparing CGPA scores of students from four faculties 
(TESL, FSKPM, FSS, & FSGK), these four groups are 
independent variables because changes in one will not affect the 
other three. I agree to use one-way ANOV A for this problem. 
Group Two (.<;econd conference): 
Participant C - 12:16 am Mar 11, 2001 
ANOV A permits the analysis of several variables or levels of a 
variable at once. For this problem, we will examine the means for 
mercury levels between the three types of lakes. The results will 
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help us determine if there is a meaningful relationship between 
these variables. 
Both these messages exhibited contradicting ideas within the message itself. One-
way ANOV A comparisons were made on a dependent variable for the three or 
more levels of an independent variable. Therefore in the example provided in the 
first message, the dependent variable was the CGPA scores while the independent 
variable was the faculty the students came from and not four independent 
variables as mentioned in the message. There were however, four levels in the 
independent variable corresponding to the four faculties stated in the example. In 
the second message, the phrase "meaningful relationship between these variables" 
contradicted the use of ANOV A, which was to test for differences of a dependent 
variable for three or more variables of an independent variable. 
4.7.4 Research Question 12: Was there any evidence of critical thinking 
based on the transcripts of the problem-based computer 
conferencing'? 
In this study, critical thinking refers to cognitive presence messages of the 
integration and resolution types. Critical thinking messages made up 18.0% of the 
cognitive presence messages (17.0% integration and 1.0% resolution messages, 
refer Table 4.24). In relation to the 413 messages, critical thinking messages 
constituted only 9.0% of all messages posted to the conferences. Although the 
participants did project a cognitive presence in the computer conferences (49.9% 
of 413 messages), there was a lack of critical thinking. Critical thinking activities 
did not occur in a significant and sustained amount. The three examples below 
indicated the presence of critical thinking in the computer conferencing sessions. 
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Example 1 
The following excerpts from Group Two (first conference), showed an example 
where critical thinking occurred during the computer conferencing. 
Participant M- 12:27 pm Mar 10, 2001 
Most of the lakes had mercury level less than 1.0 ppm. There was 
one lake by the name of Hogdon L. with extraordinary high 
mercury level of 2.5 ppm and the lowest mercury level was 0.03 
ppm (Alligator L.). Can we consider these as outliers? What are 
the implications if we discard them? What if we retain them? 
Cognitive presence: Trigger (Presenting background information 
ending with questions) 
The trigger message above had been referred to in section 4.7.3. The following 
messages were posted in response to the trigger message. 
Participant M- 01:19pm Mar 10,2001 
Can some one carry out these descriptive analyses? 
1. Compute mean, standard deviation, median, mode, & range for 
the variables: Hg level, elevation, etc 
2. Plot the mean Hg level for types of lake 
3. Compare the mean Hg level between lakes with and without 
dam 
4. %of lakes with Hg level< 0.495 ppm, 0.495-0.995 ppm, and> 
0.995 ppm 
Teaching presence: Facilitating discourse (Drawing in 
participation from other participants) 
Participant C - 11:09 pm Mar 10, 2001 
If we drew the histogram and box plot for Hg level of each lake, 
we could see the outlier, Hogdon L. as mentioned by Samuel. The 
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distribution seemed to be skewed to the left. We might need non-
parametric tests. 
Cognitive presence: Integration (Convergence between 
participants, referring to a previous message and making 
substantiated agreement. Convergence within a single message, 
substantiated argumentation with a justified yet tentative 
hypothesis) 
Participant M - 07: 14 pm Mar 12, 2001 
Take a look at some of the results from SPSS. Please comment. 
Enclosures: A:\Output1.spo 
Teaching presence: Facilitating discourse (Drawing in 
participation from other participants) 
Participant M- 12:07 pm Mar 20, 2001 
In my previous message, the histogram for Hg level did not appear 
to be normally distributed. Kolmogrov-Smirnov test carried out to 
test the normality of the distribution (refer attachment) showed that 
p < 0.0005. We cannot assumed the distribution to be normal. The 
Hg level was transformed by applying square root to it. The 
Kolmogrov-Smirnov test results (refer attachment) showed that p = 
0.200, sufficiently large to assume the transformed distribution to 
be normal. 
1) The sample is large (n>30), can we by default treat the sample 
to be normally distributed even though the Kolmogrov-
Smirnov test showed otherwise? 
2) In practice, parametric tests are preferred because they are 
more robust than non-parametric tests. Should we use the 
"transformed data" for subsequent parametric test (i.e. t-test, 
ANOV A, regression)? 
We need to reflect and make a decision before proceeding further. 
Enclosures: A:\nonnality.doc 
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Cognitive presence: Integration (Convergence in a single 
message, substantiated argumentation with a justified yet 
tentative hypothesis) 
For the example above, participant M started off the discussions by initiating a 
trigger message. In this message, the participant presented the background 
infom1ation on the data set provided with the problem. He then asked whether two 
of the extreme mercury levels reported in the data could be outliers and what 
would be the implications for discarding these two scores from the analyses. The 
same participant then posted a message to draw in participation from other 
participants. The next cognitive presence message from participant C was an 
integration message indicating convergence within online community. Participant 
C expressed agreement with participant M that the two extreme values of mercury 
level were in fact outliers, substantiated by the results of histogram and box plot. 
Participant C further reported that the distribution of mercury levels was skewed 
and felt that the analyses might require non-parametric tests, a developed and 
defensible suggestion. This section of the message indicated the convergence of 
ideas within a message. Participant M also posted an e-mail message asking for 






Friday, March 09, 2001 9:37am 
Instructor 
Participant B; Participant C; Participant K; Participant T; 
Participant N 
Subject: Outlier 
Mr. Hong, we found that, the lake by the name Hogdon L. 
contained extremely high mercury level, it could be an outlier. 
After discarding it, from the Q-Q plot, there were still quite a 
number of points at both extreme ends that did not seem to be 
closed to the line. From Q-Q plot and histogram 
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the distribution did not seem to be normal. Is it advisable to 
transform the data by squaring the mercury level? Thanks. 
Participant M then posted a teaching presence message after receiving feedback 
from the instructor via e-mail. This message provided a file attachment with the 
graphs and results generated by SPSS and prompting discussions among group 
participants. After a lapse of eight days, participant M posted a critical thinking 
message (integration message) characterised by substantiated argumentation with 
justified and tentative suggestions. Participant M had discarded the outliers and 
tested the remaining raw scores for nom1ality. When the distribution was found to 
be not normal, he proceeded to normalise the raw data by applying square root 
function to the raw scores. He than tentatively suggested two possible methods to 
proceed with the analyses of data. 
Example 2 
From Group Four (second conference), the following excerpts provided 
documentation that critical thinking had occurred. 
Participant G - 01:14 pm Mar 10, 2001 
Research objective: Did gender affect the time needed to complete 
the maze? I feel that we should use independent t-test to compare 
the completion time for male and female subjects. 
Cognitive presence: Exploration (Suggestions for consideration) 
Participant E - 01 :22 pm Mar 11, 2001 
I agree with your suggestion as gender had two levels O=Male and 
1 =Female. The procedures in SPSS are the same as with the 
previOus research objectives. Let's try to analyse and compare 
results. 
Cognitive presence: Integration (Convergence within community 
with substantiated agreement) 
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Participant W- 06:40pm Mar 11, 2001 
Yes, we can use the same procedure. Just change the independent 
variable to gender. 
Cognitive presence: Exploration (Brainstorming) 
Participant W- 06:49pm Mar 11, 2001 
Set the following hypotheses: 
H0 : Gender had no affect on maze completion time 
Ha: Gender had an affect on maze completion time 
SPSS steps: (1) Click on Statistics (2) choose Compare Means (3) 
.... Results: MM=2.900, Mr=l.180; t=0.736, df=19, p=0.471. The 
test was not significant at alpha=0.05. Please comment. 
Cognitive presence: Exploration (Suggestions for consideration) 
Participant E- 07:51pm Mar 11, 2001 
I obtained the same results as participant W using independent t-
test. I would like to add to the findings using the classical method. 
Referring to the t-table, critical values for two-tailed test with 
df=19 were to.ll25=-2.093 and 2.093. The calculated t=0.736 was 
outside the rejection region. At the 0.05 significance level, there 
was not enough evidence to conclude that there were differences in 
maze completion time for the male and female subjects. 
Cognitive presence: Integration (Convergence between 
participants, referring to a previous message and making 
substantiated agreement) 
Participant L- 08:10pm Mar 11, 2001 
The SPSS output that I had generated was the same as those 
reported. With df=19, t=0.736, based on the two-tailed Ha, we 
should look at the p-value=0.471 and the decision: Failed to reject 
Ho at the stated alpha of0.05. 
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Cognitive presence: Integration (Convergence between 
participants, referring to a previous message and making 
substantiated agreement) 
Participant E- 12:48 pm Mar 12, 2001 
As most of us agreed with the results, we can conclude that for this 
research objective, "gender had no affect on completion time". 
Cognitive presence: Integration (Explicit characterisation of 
message as problem solution) 
Participant G began the discussion by suggesting using independent t-test for 
testing a previously agreed research objective. Participant E concurred with 
participant G's choice of statistical test, providing a corroborating reason that the 
independent variable, gender, was a nominal level measurement. This message 
was coded as an integration message. Participant W, in a brainstorming message, 
pointed out that the previously used procedures in SPSS could be used in this 
problem by changing the independent variable to gender. Subsequently, 
participant W listed the steps for running the independent t-test in SPSS, listed the 
results obtained from SPSS, and asked for comments. This message was coded as 
exploration phase. Participant E agreed with the findings posted and justified her 
agreement using the classical method fort-tests. Participant L also concurred with 
participant W's findings, elaborating on how the p-value was used to reach the 
conclusion. Finally, participant E posted a message that characterised the message 
as a problem solution. The last three messages in the thread were indicative of 
critical thinking activities (integration messages). 
Example 3 
The final example showing critical thinking activities was taken from Group Four 




Participant E -12:30 pm Mar 11, 2001 
Did the scented mask shortened the time needed to complete the 
maze? I would like to suggest the following hypotheses: 
H0 : There were no differences in the time needed to complete the 
maze using scented and unscented mask. 
Ha: Subjects using scented mask needed shorter time to complete 
the maze. 
Procedures for paired t-test in SPSS: (1) Insert new variable 
A VGSC - average maze completion time for scented mask (2) 
Compute A VGSC (3) Repeat 1 and 2 for A VGUSC - average 
maze completion time for unscented mask (4) Click Statistics .... 
SPSS Output: Mean difference 0.9571 (AVGUSC-AVGSC, 
positive value indicated subjects using scented mask needed 
shorter time than unscented mask), df=20, t=0.350, 
p=0.73/2=0.365. Based on p=0.365, we could conclude that the use 
of scented mask did not significantly shortened the time needed to 
complete the maze 
Cognitive presence: Integration (Convergence within a message) 
Participant L- 07:56pm Mar 11, 2001 
Hi participant E. I think you may have made a mistake in reporting 
the p-value. Dividing 0. 73 by 2 was not consistent with your Ha: " 
Subjects using scented mask needed shorter time to complete the 
maze". If you divided the p-value SPSS printed by 2, then your Ha 
should be "The use of scented mask did not affect the time needed 
to complete the maze". 
Cognitive presence: Exploration (Divergence within community-
unsubstantiated) 
Participant E- 08:14pm Mar 11, 2001 
Participant L, I think I am correct. 
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Ha: Subjects using scented mask needed shorter time to complete 
the maze. --- one-tailed or directional test 
Ha: The use of scented mask did not affect the time needed to 
complete the maze --- two-tailed or non-directional test 
SPSS by default printed p-values for non-directional test. Since we 
were using directional Ha, then we would need to divide by 2 the 
p-value generated by SPSS and the p-value for our research 
hypothesis was 0,73/2=0.365. 
Cognitive presence: Resolution (Defending problem solution) 
The first message by participant E presented a justified and defensible solution to 
the problem. However, participant L, posted a message indicating an 
unsubstantiated contradiction of participant E's idea. Participant E in response 
defended the original solution posted with a substantiated assessment and reply of 
the misunderstanding arising from the original posting. 
4.7.5 Research Question 13: Was there a relationship between 
occurrences of critical thinking with social presence and teaching 
presence? 
Critical thinking refers to cognitive presence messages of the integration and 
resolution types. In Table 4.29, the computer conferencing sessions were ordered 
based on decreasing percentages of critical thinking messages: 25.6% (22 out of 
86 cognitive presence messages), 16.7% (five out of 30 cognitive presence 
messages), 14.0% (six out of 43 cognitive presence messages), 10.5% (two out of 







Distribution of cognitive presence, social presence, and teaching presence 
messages in the five computer coriferences. 
Group 4 Group 2 Group 4 Group 2 Group 1 
2nd conf. 151 conf. 1st conf. 2nd conf. 1st conf. 
Cognitive presence 86 30 43 19 28 
Non-critical thinking 64 25 37 17 26 
Critical thinking 22 5 6 2 2 
Social presence 41 37 26 15 17 
Affective 1 6 6 5 4 
Interactive 38 24 17 7 7 
Cohesive 2 7 3 3 6 
Teaching presence 9 19 17 17 9 
Instructional design 0 5 6 8 5 
Facilitating discourse 6 10 8 5 2 
Direct instruction 3 4 3 4 2 
Total 136 86 86 51 54 
Social presence and critical thinking 
As shown in Table 4.29, there was no obvious relationship between the 
percentages of social presence messages and the occunences of critical thinking. 
The percentages of social presence messages in relation to the total messages 
posted in each computer conferences were 30.1% (Group Four, second 
conference, 41 out of 136 messages), 43.0% (Group Two, first conference), 30.2% 
(Group Four, first conference), 29.4% (Group Two, second conference), and 
31.5% (Group One, first conference). 
However, it would appear that the first three conferences had more interactive 
messages compared to the later two conferences. From the total 41 social presence 
messages in Group Four (second conference), 92.7% were interactive messages 
and only 2.4% and 4.9% were affective and cohesive messages. For the 37 social 
presence messages in Group Two (first conference), 64.9% were interactive 




Likewise, 65.4%, 23.1 %, and 11.5% of the 26 social presence messages in Group 
Four (first conference) were interactive, affective, and cohesive messages. 
On the other hand, for the 15 social presence messages in Group Two (second 
conference), only 46.7% were interactive messages with affective and cohesive 
messages accounting for 33.3% and 20.0% respectively. Similarly, approximately 
41.2% of the 17 social presence messages in Group One (first conference) were 
interactive messages while 23.5% and 35.3% were affective and cohesive 
messages. 
It would seem that the problem-based computer conferencing sessions, which 
were less successful in promoting critical thinking, had more affective and 
cohesive messages. On the other hand, the computer conferencing sessions with 
more critical thinking activities had more interactive messages. 
Teaching presence and critical thinking 
Similarly, there was no obvious relationship between the percentages of teaching 
presence messages and the development of critical thinking (refer Table 4.29). 
The percentages of teaching presence messages in relation to the total messages 
posted in each computer conferences were 6.6% (Group Four, second conference, 
nine out of 136 messages), 22.1% (Group Two, first conference), 19.7% (Group 
Four, first conference), 33.3% (Group Two, second conference), and 16.7% 
(Group One, first conference). 
Nonetheless, the three computer conferencing sessions displaying more 
occurrences of critical thinking have more facilitating discourse messages. From 
the total of nine teaching presence messages, Group Four (second conference), 
had 66.7% of facilitating discourse messages and 33.3% direct instruction 
messages. Group Two (first conference) had 19 teaching presence messages made 
up of facilitating discourse (52.6%), instructional design (26.3%), and direct 
instruction (21.1 %) messages. For the 17 teaching presence messages in Group 
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Four (first conference), 47.1% were facilitating discourse messages while 35.3% 
and 17.6% were instructional design and direct instruction messages. 
However, the two conferences with less critical thinking messages showed a lower 
percentage of facilitating discourse messages and higher percentages of 
instructional design and direct instruction messages. For example, out of the 17 
teaching presence messages in Group Two (second conference), facilitating 
discourse messages accounted for 29.4%, with 47.1% instructional design 
messages and 23.5% direct instruction messages. Group One (first conference) 
with nine teaching presence messages, had only 22.2% facilitating discourse 
messages. Direct instruction and instructional design messages made up 22.2% 
and 55.6% of the teaching presence messages. 
Problem-based computer conferencing sessiOns with more critical thinking 
activities have more facilitating discourse messages. Computer conferencing 
sessions less successful in promoting critical thinking had more instructional 
design and direct instruction messages. 
4.7.6 Characterising participants participation in the computer 
conferencing 
Hislop (2000) observed that participants vary substantially in their approach to a 
Web-based class just as they do in a traditional class. A participant's behaviour 
may change over time due to external factors, e.g., how busy they are at work, 
their interest in a particular course, or their level of relevant experience. However, 
some typical behaviour patterns are common among the participants. This section 
attempts to document some general characteristics of the participants in the 
computer conferencing sessions. 
In this study, five types of participants were observed. The first type of 
participants was those who were successful in the computer conferencing. They 
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projected a high cognitive, social, and teaching presence. The second type of 
participants was the opposite of successful participants. They failed to participate 
and did not appear to benefit from the computer conferencing sessions. The third 
type of participants was those who showed an improvement in their participation 
as the computer conferencing progressed. They improved in terms of their social 
presence in the conferences, although their cognitive presence was still at the 
exploration messages. The fourth type of participants was those that projected a 
strong social presence in the computer conferencing with moderate cognitive 
presence. The last type of participants was those who passively followed the 
computer conferences but did not take an active part in the discussions. 
Successful participants in computer conferencing 
Participant M was enthusiastic and confident about completing the course through 
the Web. He had access to the Web both at work and at home. He was competent 
in using the Web. He felt that he had learnt more from this course than any other 
courses he had taken. He was excited with the impact the Web-course had in his 
life and his way of studying and working. In an e-mail sent to the instructor and 
fellow participants, he expressed satisfaction with the learning outcomes of the 
computer conferences, which he felt was a worthwhile learning experience: 
From: Participant M 
To: Instructor, Participant B, Participant C, Participant K, 
Participant N, Participant T, Participant Y 
Sent: Monday, April 02, 2001 12:47 PM 
Attach: Report of Assignment 2 - Tugasan2.doc 
Subject: Assignment 2 
Dear Instructor, 
On behalf of our team, we wish to extend our gratitude and thanks 
to you for your patience, kindness and professionalism in guiding 
us during the discussions. We appreciated it. 
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To fellow group members gang, you all were great. I appreciated 
your contribution and sacrifices (weekends, evening hours, phone 
bills). We were able to pull ourselves together to complete this 
assignment. Although we were mentally stressed out, we did a 
good job in the group discussions and also presented and defended 
our report well. I must say that you all did a good job in handling 
the questions put forward by our fellow course members. I am sure 
we have all learned from the group discussions and defending our 
solutions. Keep it up and let's continue to learn together. Looking 
forward to work with you in the future. 
In the interviews, he commented on the benefits of computer conferencing: 
The participants could look back and reflect on the explanations 
and also juggle their study time during the discussions. During 
face-to-face discussions, the instructor and participants may be 
able to additionally sense through body language. But for face-to-
face discussions to be effective both parties have to be open with 
each other. Otherwise face-to-face discussions too could not 
achieve much. (Participant M, lines 1267-1275) 
He was comfortable with the computer conferencing sessions and was aware of 
the requirements for successful collaborative learning: 
I looked at the course very positively, possibly because of my 
strong computer background. I have explored with Internet 
learning before this course. I feel comfortable with online learning. 
But others might have some difficulties. One of the problems was 
their mathematical background. They also have phobia with 
numbers. Another problem was their lack of computer skills. When 
they were required to use SPSS for computation they were afraid to 
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try. During group discussions, because of the differences in 
mathematical background, some did not discuss. They just viewed 
the discussions. Some were concerned that their discussions would 
be commented on. (Participant M, lines 1330-1347) 
Learning is an independent effort. We must have that type of 
attitude before we can participate in a group discussion. If an 
individual does not learn the required knowledge, when he or she 
goes for group discussions, there is little that he or she can learn or 
contribute to the discussion. If each student learn individually and 
participate in group discussions then they can benefit a lot. 
Individual learning provide the basics knowledge while group 
discussions focus on application. (Participant M, lines 1242-1253) 
Pat1icipant M sent 14 cognitive presence messages, of which three were trigger 
messages, six were exploration messages, and five were integration messages 
(refer Appendix 13B). He posted eight social presence messages (three affective, 
four interactive, and one cohesive messages) and acted as one of the two 
participant facilitators. He posted 25 teaching presence messages (ten 
instructional design, ten facilitating discourse, and five direct instruction 
messages). He kept in contact with the instructor through e-mails, sending 26 e-
mails regarding the assignments, tutorials, and course content to the instructor. 
Similar to participant M, another four participants (refer Table 4.7), C, E, F, and 
L, strongly agreed that the problem-based computer conferencing enhanced their 
learning experiences. These four participants were also the major contributors of 
cognitive presence messages and acted as facilitators (Appendix 13B). 
Unsuccessful participants in computer conferencing 
Participant N fared poorly during the problem-based computer conferencing. He 
was not eager to use the Web or to participate in the computer conferencing 
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sessiOns. He preferred to meet face-to-face for the discussions but was 
discouraged from doing so by the other participants: 
Group Two (first conference): 
Participant N- 11:37 pm Jan 27, 2001 
Happy Golden Snake New Year. I suggest we meet face-to-face to 
discuss assignment of tasks to each member. 
Participant Y- 03:42pm Feb 8, 2001 
Don't worry participant N. Let's try to discuss online. We will help 
you. Just try your best. Thanks. 
Participant N posted just two social presence messages in the two computer 
conferences (refer Appendix 13B), which were cohesive and affective messages: 
Group Two (second conference): 
Participant N - 11:32 pm Feb 18, 2001 
Yes, this time keep me on "dock". Thanks. 
Social presence -Affective (Expressing of emotions) 
Participant N also had difficulties overcoming the technical problems he faced 
using the computer and the Web. These technical problems arose from his lack of 
confidence and familiarity with using the Web as indicated in the e-mails below: 
First e-mail: 
From: Participant N 
To: Instructor 
Sent: Wednesday, January 24, 2001 9:43PM 
Subject: On line problems 
Wishing you and family "A very prosperous New Year". I'm 




wrong with Unimas server or is something wrong with my pc? I 
think I need help. Please look into it. 
Thank you. 
Second e-mail: 
From: Participant N 
To: Instructor 
Sent: Thursday, January 25, 2001 9:12AM 
Subject: Re: Reply to Re: On line problems 
I have typed my required "username = Statistic" and password = 
fcshd" but received negative responses. Maybe you can try. 
Thank you. 
On Thursday, 25 Jan 2001 07:22:36 
Hong Kian Sam wrote: 
>Dear Participant N, 
>There is nothing wrong with the Unimas server. Click on the 
>following uri: http://www.calm.unimas.my/hong/ 
>Laman Web Statistik/index.htm. Then access the discussion 
>page: Bilik Perbincangan. Your Username: XXXX and you 
>Password: XXXX. Thanks 
>Hong Kian Sam 
Third e-mail: 
From: Participant N 
To: Instructor 
Sent: Sunday, January 28, 2001 11:11 PM 
Subject: Many thanks 
You are right Mr Hong. I missed the "s" for statistics. Now I can 
enter the course Web site. I'll be there. 
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During the interview, he expressed the following feelings, "To answer a question I 
needed to refer to books, etc. By the time I was left behind. I felt unmotivated." 
(Lines 268-271). Participant N also commented, "I struggled to understand the 
basic mathematical concepts." and "I felt a need to attend face-to-face lectures." 
He felt that the medium was not as asynchronous as it seemed. If he fell behind, it 
was hard to catch up. He felt an observer of someone else's conversation. Before 
making a point he had to read up on his notes and by the time he was ready, the 
discussion had moved on. It was therefore necessary to log on regularly, perhaps 
every day. This was especially true of collaborative work where your time and the 
other participants' time have to mesh together. When any time was missed, the 
message built up and became a daunting prospect to read through. Participant N 
found it difficult to be part of an ongoing conversation. 
Participants I, 0, and Z also had the same profile as participant N. Participants I, 
0, and Z posted just two, one, and two cognitive presence messages respectively 
(refer Appendix 13B). 
Participants showing an improvement in computer conferencing 
Participant R improved on her cognitive presence participation from the first to 
the second computer conference (from four to eleven cognitive presence 
messages). During the interviews, she stated that she only actively participated in 
the later discussion sessions: 
At the beginning I felt that I didn't really understood what was 
being discussed during the discussions. I was not actively 
interacting with the other group members. But later on, I found it 
interesting and became more involved in the discussions. (Lines 
809-817) 
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Participant R commented, "The course would have been more effective for me if I 
had a computer at home. I usually used the office or the faculty's computer lab." 
(Lines 746-750). She contacted the instructor, to make arrangements to use the 
Faculty's computer laboratory at night on weekdays or during weekends: 
From: Participant R 
To: Instructor 
Sent: Thursday, February 15,2001 1:15PM 
Subject: Re: Good work- keep it up 
I would like to request to use the computer lab on: 
17/2/2001 @ 10.00 am- 3.00 pm and 18/2/2001 @ 10.00 am-
3.00 pm. Thanks. 
She also commented, "The Web-based course was a new and innovative learning 
experience." (Lines 745-746), and felt, "This statistics course was interesting, both 
the content and the approach used." (Lines 833-835). Of the eight cognitive 
presence messages posted in the second conference, she was able to post a critical 
thinking message: 
Group Four (second conference): 
Participant R, 08:58pm Mar 13, 2001 
I have tried the analyses for the fifth research objective. The SPSS 
steps I used were: (1) Click on Statistics (2) Choose Compare 
Means (3) Choose Paired t-test (4) Select the variable "timediff'' as 
test variable (5) select the variable "smoker" as grouping variable 
(6) define 1 and 2 (7) click OK. SPSS output: t=0.431, p=0.688. 
Based on p=0.688, the test was not significant. From t-table, for 
df=9.97, a=0.05, two-tailed critical t values= 1.182/-1.182. The 
calculate t=0.431 outside the rejection area. Failed to reject null 
hypothesis. There was not enough evidence to conclude that 
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smoking affect the time needed to complete the maze. Any 
comments? 
Cognitive presence: Integration (Convergence within a single 
message, developed a justified and tentative solution) 
Participant R was also able to project her presence more during the second 
conference. She posted eight social presence messages mostly interactive 
messages in the second conference compared to just two in the first conference. 
An example of the social presence message is shown below: 
Group Four (second conference): 
Participant R, 01:23pm Mar 13, 2001 
I have tried the steps listed by Sandy and obtained the same output. 
I also reached the same conclusion, reject the null hypothesis. 
Social presence: Interactive (Expressing agreement with message 
posted by another participant) 
Participant R contacted the instructor through e-mails when she faced technical 
problems or could not understand the course content. She sent a total of 20 e-mails 
to the instructor during the course. An example of her e-mail is shown below: 
From: Participant R 
To: Instructor 
Sent: Friday, January 5, 2001 9:12AM 
Subject: Question 18(b) and (c) 
Mr Hong, I have some problems using SPSS with 18(b) and 18( c) 
18(b) - I couldn't drag CASE into COUNT (y-axis) but I could 
drag AGE into x-axis. 
18( c) - I couldn't find Analyse, Descriptive, Explore. 
Thanks 
229 
Participant R presented her experiences of the Web-based course in terms of 
before and after contrast, implying that a change in state had occurred. She had 
managed to cross a threshold into full participation in the Web-based course and 
the computer conferences. This threshold was essentially a social one, between 
feeling part of a community and feeling that one was outside that community 
looking in. For participant R, crossing this threshold also meant that she managed 
to overcome her apprehension with the computer conferences. She was actively 
seeking ways to overcome the technical barriers she faced. At first she was not 
sure how to take part but later became an active participant in the conferences. 
Participants G, S, T, W, and Y had similar characteristics as participant R. For 
example, participant S improved on the number of cognitive presence messages 
posted to the second conference (11 compared to four messages). However, the 
cognitive presence messages were mostly exploration messages, with just one 
integration message. As in the case of participant R, participant S managed to 
project his personal characteristics into the discussions during the second 
conference. He posted seven social presence messages in the second conference 
compared to just four in the first conference. 
Social presence participant in computer conferencing 
Participant B posted just three cognitive presence messages but projected a high 
social presence in the computer conferences (12 social presence messages, refer 
Appendix 13B). These messages showed his tendency to relate his work place 
experiences to the course content and vice versa (underline added for emphasis): 
Group Two (second conference): 
Participant B, 11:57 pm Mar 2, 2001 
Just for your information, I have been looking up some old reports 
in my department and found that the term Eutrophic means 
depleted of oxygen by excessive algae and bacteria. 
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Group Two (second conference): 
Participant B, 09:59pm Mar 12, 2001 
Hello participant K. I agree with you on using the correlation and 
regression for prediction. What about going further like using the 
correlation coefficients to measure the degrees of relationship 
between the variables. About the number of fishes caught and their 
size, is it important? I remembered my department carried out 
research into mosquito pupas and we debated the same problem 
and we decided on the number of scoops we go into the water and 
not the number of pupa. So what do you all think? 
Although participant B did not post any critical thinking messages, he had 
benefited from the conferences. Particularly, he could relate what he had learned 
from the course to his work. Furthermore, he managed to post messages that 
provided real life examples of statistical applications in the computer 
conferencing. During the interviews, he elaborated: 
The course was linked to the practical use of statistics. After this 
course, I had learned more about statistics and it was definitely 
related to my daily work. In fact I had been using some statistics in 
my work. I just didn't realise it. Now I know that what I have been 
using are called "descriptive statistics", "inferential statistics", and 
"regression". I enjoyed this course. This course was my first 
introduction to SPSS. Now I am using it in my office work. My 
work involves doing surveys. Currently my department is 
monitoring the waste disposal in Kuching Municipality. So I am 
using a lot of statistics, compiling all the data. This course and 
SPSS has come in real handy. (Lines 1532-1554) 
The problem-based discussion was something new to me. I would 
like to point out that there were vast differences in the 
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mathematical ability of the students. Some of the participants' 
mathematics knowledge was much better than the rest. You would 
notice that I mostly posed questions and comments relating to 
general knowledge, decision making, and the final part of the 
assignments such as the conclusions and recommendations. I 
foresee that to be the type of tasks I will be involved with in the 
future, using statistics for making decisions and recommendations. 
I don't see myself being involved in the computations. This course 
has definitely been a good exercise. Even the instructor could 
benefit from the group discussions as what happen in the actual 
world are not just the theories but the application of the theories. 
(Lines 1571-1584) 
To conclude, participant B posted the following two e-mails to the instructor: 
First e-mail: 
From: Participant B 
To: Instructor 
Sent: Thursday, Febmary 08, 2001 7:34AM 
Subject: Re: Good work- keep it up 
Good morning Hong. Thank you for the words of encouragement. I 
am putting a lot of efforts into this course compared to the others. 
It is very much related to what I am doing in the office. Our 
department uses a lot of descriptive statistics at work. The only 
setback is I have no inclination toward mathematics but I enjoyed 
the fruits of our tutorials and discussions, which I see as my 
primary source of information. I also referred to the texts that I 
borrowed from the library to better my understanding. Most of the 
time I like to link this course to everyday application or to our two 
other courses. Thanks. 
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Second e-mail: 
From: Participant B 
To: Instructor 
Sent: Sunday, February 18, 2001 10:08 PM 
Subject: Presentation of assignment 
Hello, Hong. Just as a feedback to you. I find it quite interesting to 
be able to ask questions based on my understanding of the 
assignment and link it to everyday life, though my questions might 
not sound statistical or mathematical. The discussions and 
preparation for the anticipated questions from fellow participants 
was very beneficial. Appreciated it. 
Passive participants in computer conferencing 
Participant X did not improved on the number of cognitive presence messages 
posted from the first computer conference (one message) to the second conference 
(two messages). She was a novice computer user and expressed reservations using 
the Web at the beginning of the course. During the interviews, she commented: 
Before this course, I used the computer only for e-mail and typing 
test paper. Now I can use the SPSS, the Web and online 
discussions. I became more familiar with handling the computer. 
Most of us have come out from our shell and were less nervous. 
Now we spend most of our time in front of the computer. 
(Participant X, lines 556-564) 
Participant X acknowledged the benefits of the problem-based computer 
conferencing but felt that her weak mathematical background did not allow her to 
fully interact with her friends. Nonetheless, she felt that the computer conferences 
were useful, "Sometimes other participants could help us understand the difficult 
concepts." (Lines 38-40) and "Everybody have the chance to participate and to 
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give their views. In face-to-face classes there are not so many opportunities. Some 
people are also afraid to put up their hand. In front of the computer, that's not so 
bad." (Lines 581-585). 
Although there was no improvement in cognitive presence, participant X posted 
six social presence messages in the second conference compared to just two in the 
first conference. The interactive messages asked questions of other participants: 
Group One (second conference): 
Participant X, 05:29pm Mar 11, 2001 
Hi! Why do we use simple regression and not multiple regression? 
Social presence: Interactive (Asking questions of other 
participants) 
Group One (.s·econd conference): 
Participant X, 06:52pm Mar 1, 2001 
Dear friends, what is the meaning of ANOV A Repeated Measures? 
Could someone please explain? 
Social presence: Interactive (Asking questions of other 
participants) 
She preferred using e-mail to the threaded discussions, "Sometimes I did not post 
messages but I was actively looking at the posting. I also e-mail to my friends and 
the instructor. I was afraid I might ask questions that looked stupid. E-mails to 
individuals were not so embarrassing." (Lines 565-570). 
From participant X accounts, she had failed to cross the threshold into full 
participation in the computer conferencing. Although she overcame her 
apprehension for computers to actively participating in the discussions through the 
computer conferences and e-mails, she used the medium to ask questions of others 
and to learn from others rather than making critical thinking contributions. She 
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projected a social presence and benefited from the conferences but it would seem 
that the other participants did not benefited from her postings to the conferences. 
Participant A, K, and Q also failed to fully participate m the computer 
conferences. Participant K sent just five cognitive presence messages and four 
social presence messages (refer Appendix 13B). Similar to participant X, she was 
reluctant to use the computer conferences and preferred to arrange to meet face-to-
face with the instructor. The following e-mail illustrated the above situation: 
From: Participant K 
To: Instructor 
Sent: Wednesday, February 14, 2001 9:00PM 
Subject: SPSS programme 
Is it possible to see you tomorrow afternoon (15.2.2000) roughly 
about 2.30 p.m. regarding SPSS. Thanks. 
During the interviews, participant K commented: 
Most of us were weak in statistics and had low basic skills in 
mathematics. So we had problem with what and how to ask 
questions and discuss. (Lines 1446-1450) 
Although, participant K became a more confident user of the computer, she was 
not actively involved in the computer conferencing. She depended on e-mails to 
complete her tasks. She commented in the interviews: 
My computer skills had improved. Previously, I used the computer 
only for typing test papers. Now I am more confident in using the 
Internet, e-mail and attachments. When I did my assignments with 
Participant M, we had regular e-mail contact. I would e-mail him 




forth. It improved my computer skills. I considered myself to be a 
computer illiterate. (Participant K, lines 1455-1465) 
4.8 Summary 
More than two-thirds of the participants in this study were satisfied with their 
learning experiences in the Web-based course. Among the reasons for their 
satisfaction were the convenience of time and place of Web-based learning, 
perception of the course as motivating and a novel learning approach, and 
improved interactions with the instructor. The participants were satisfied with the 
course activities and design of the Web interface. Although the participants 
generally felt that the problem-based computer conferencing was beneficial, 
approximately 38.5% of them were undecided or disagreed. Some of the 
participants felt unable to contribute to the discussions while others did not benefit 
from computer conferencing. Some of the perceived problems were the lack of 
preparation and punctuality of some participants, which prevented them from 
participating meaningfully in the discussions. Some of the participants also 
expressed a lack of mathematics and computer skills as a barrier to effective 
participation in the discussions. However, the participants felt that the computer 
conferencing sessions were helpful because these sessions enabled them to share 
ideas and knowledge, provided an avenue to support each other socially, provided 
equal opportunity for all participants to participate, and permitted them to reflect 
on the postings to the conferences. Some of the problems associated with the 
Web-based course and computer conferencing were difficulties in accessing the 
course Web site, problem in accessing Internet-ready computers, a sense of 
isolation, and a lack of mathematics and computers skills. 
The Web-based course did not significantly improve the participants' attitudes 
toward statistics. However, descriptive data suggested that two participants had 
more positive attitudes toward the use of statistics in their field of study. Two 
other participants viewed the statistics course more favourably after completing 
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this course. Participants in this Web-based course also obtained comparable 
achievement, in tern1s of final grades, with participants completing the previous 
traditional, face-to-face versions of this course. 
Participants' satisfaction with the course was related to three participants' 
characteristics. Participants with better initial computer skills expressed more 
positive perceptions of the course. Participants with positive attitudes toward 
statistics were more satisfied with their learning experiences. Participants with 
GCE "A" level mathematics background indicated more satisfaction with the 
course than those with GCE "0" level mathematics background. Three 
participants' characteristics were related to their achievement in the course. 
Participants with better scholastic aptitude achieved better final grades. The better 
achieving participants were those exhibiting positive attitudes toward statistics. 
Participants with GCE "A" level'mathematics background performed better in the 
course compared to those with GCE "0" level mathematics background. 
Participants' achievement in the course was related to their satisfaction with the 
course. However this relationship existed only for certain sub groups of 
participants. Better achievement and more satisfaction with the course were 
apparent for participants with the following characteristics: female, expert and 
intermediate Web skills, and concrete learning style. Furthermore, attitudes 
toward statistics were an intervening factor in the relationship between course 
satisfaction and achievement. Satisfaction with the course affected the 
participants' attitudes toward statistics and it was this that affected the participants' 
achievement in the course. 
The perceived level of instructor-participant interactions was related to both 
course satisfaction and achievement in the course. Participants who perceived that 
the Web-based course afforded more instructor-participant interactions was more 
satisfied with the learning experiences and obtained better final grades. 
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In the problem-based computer conferencing sessions, almost half of the messages 
posted were of the cognitive presence categories. Social presence and teaching 
presence messages made up approximately 30.0% and 20.0% of the messages. 
However, the majority of the cognitive presence messages were of the exploration 
types (76.2% of all cognitive presence messages). Although critical thinking, 
encompassing the integration and resolution messages, made up just 18.0% of 
cognitive presence messages, there were anecdotal data showing that critical 
thinking did occur during the conferences. Critical thinking activities were not 
related to social presence and teaching presence messages. However, computer 
conferencing sessions with more critical thinking activities had more interactive 
(social presence) and facilitating discourse (teaching presence) messages. 
For cognitive presence participation, participants with better scholastic aptitude, 
GCE "A" level mathematics background, and positive attitudes toward statistics 
posted more cognitive presence messages. For teaching presence participation, 
participants with GCE "A" level mathematics background and positive attitudes 
toward statistics generated more teaching presence messages. Participants' with 
expert and intermediate Web skills projected a more visible social presence. 
The results also indicated that there were five types of participants in the computer 
conferencing sessions. The first type of participants was successful m 
participating and learning from the computer conference. The second type of 
participants failed to take part or benefited from the discussions in the computer 
conferencing. The third type of participants managed to improve on their 
participation level as the computer conferencing progress. They were able to 
project a social presence and contributed exploration type of cognitive presence 
messages. The fourth type of participants although unable to project a strong 
cognitive presence were nonetheless successful in generating social presence 
messages which tried to link the statistical contents to their work experiences. The 
fifth type of participants was passively learning from the course. Although they 
didn't post many cognitive presence messages or projected a significant social 
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presence in the discussions, they were reading and learning from the messages 




DISCUSSIONS AND CONCLUSIONS 
5.0 Introduction 
This chapter is divided into three main sections. Section 5.1 discusses the research 
findings reported in the previous chapter. Section 5.2 outlines the implications for 
practice and future researches. Section 5.3 is the conclusion of this study. 
5.1 Discussion of research findings 
This section summarises and discusses the research findings reported in the 
previous chapter. The discussions are divided into nine sub sections 5.1.1-5.1.9. 
5.1.1 Participants' perceptions of the Web-based course 
Consistent with majority of studies from Web-assisted and Web-based courses in 
the literature (e.g., Andriole et al., 1995; Carswell, 2000; Chin et al., 2000; 
Collins, 2000; Corrent-Agostinho et al., 1998; Fredericksen et al., 2000; Friedrich 
& Armer, 1999; Hiltz, 1994; Horvath & Teles, 1999; Jiang & Ting, 1998, 2000; 
Johnson, Aragon, Shaik, & Palma-Rivas, 1999; Jones et al., 2000; Kapur & 
Stillman, 1997; LaRose, Gregg, & Eastin, 1998; Matuga, 2001; Motiwalla & 
Tello, 2000; Navarro & Shoemaker, 2000; Oliver & Omari, 2001; Oliver et al., 
1999; Ragoonaden & Bordeleau, 2000; Sanders & Morrison-Shetlar, 2001; 
Stacey, 1999; Swan, 2001; Swan, et al., 2000; Weldon, 1999), participants in this 
study reported high levels of satisfaction with the course. Only three of the 26 
participants viewed the course negatively. 
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Similar to findings reported by Collins (2000) and Jones et al. (2000) in their 
studies with Web-based courses, the participants in this study listed the flexibility 
of anytime and anywhere learning as a reason for their satisfaction with the 
course. In addition, even though the course was conducted through the Web, they 
could maintain frequent contact with the instructor through e-mail, computer 
conferencing, telephone and face-to-face appointment. However, as observed by 
Serwatka (2002) in her study with Web-based courses, some of the participants in 
this study who were not disciplined enough to check their e-mails, course Web 
site, and computer conferencing sessions regularly did experience feeling isolated 
in the course. They were also reluctant to ask questions or request for assistance 
when problems occur. 
The findings in this study indicated that the participants needed to have positive 
attitudes, high motivation, and self-discipline to be successful in this course. 
Matuga (200 1) did suggest that participants might have to motivate themselves in 
different ways in order to be successful in Web-based learning. Strategies used 
within regular classroom environment might not work. Kazmer (2000) listed three 
characteristics of self-motivation needed for participants of a Web-based course: 
(1) be able to take responsibility for one's own learning, (2) could motivate one's 
self to undertake independent study, and (3) have persistence to last an entire 
duration of the learning period. 
Most of the participants in this course, faced with new learning technologies, were 
motivated to learn. The participants who were comfortable with the Web 
environment were intrinsically motivated to learn in the course. Participants who 
actively seek help from the instructor and fellow participants, or had support 
within the family to cope with the Web were generally satisfied with their learning 
experience. This finding concurred with Eastmond's (1995) conclusions that adult 
participants must be technologically proficient or had someone in their immediate 
support system to be successful in Web-based courses. A few of the participants 
who were less proficient and did not seek assistance with the learning 
environment expressed no opinion or were dissatisfied with the course. Carswell 
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(2000) likewise reported that some participants found the Web-assisted course in 
his study motivating while others found it no more stimulating than face-to-face 
lectures. 
In this study, the participants were satisfied with the Web interface and course 
design. Specifically, they perceived the Web interface as easy to use and the 
course materials could be easily downloaded. They were satisfied with the course 
activities including the problem-based computer conferencing sessions. They 
perceived the feedback provided for the course activities as prompt and 
appropriate. Catney and Currie (1999) in their study on Web-assisted problem-
based leaming similarly found that in general participants were able to use the 
Web and computer conferencing to share their learning experiences. 
Participants in Collins' (2000) study commented that participating in Web-assisted 
courses allowed them to learn about the course and also gained experience with 
the Internet and e-mail. Similarly, the participants in this study also reported 
improvement in computer knowledge and skills. Some participants reported 
feeling less anxious and more confident in using computers and the Web after 
completing the course. Though not an overt objective of the course, this 
unintentional learning was a welcomed learning outcome. This finding also 
suggested that the participants generally could learn the required computer and 
Web skills through interactions with the computing requirement of the course. 
The participants in this study were satisfied with the participant-participant and 
participant-instructor interactions in the course. Similar to the results reported by 
Andriole et al. (1995) for Drexel's asynchronous learning network, most of the 
participants in this study felt that they have more access to the instructor and 
communicated more with their fellow participants. Swan et al. (2000) and 
Fredericksen et al. (2000) likewise reported that the participants in their studies 
perceived the asynchronous format of the Web-based courses as supporting 
interactivity in the courses. However, eight of the participants in this study were 
not sure whether the course facilitated interactions between the participants with 
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the instructor and among the participants themselves. Motiwalla and Tello (2000) 
in their study on a Web-based course with computer-mediated communication, 
reported that about a third of their participants disagreed that the computer-
mediated communication tools facilitated participant-instructor interaction while 
about half of the participants disagreed that the communication tools facilitated 
participant-participant interaction. Sanders and Morrison-Shetlar (200 1) found 
that some of the participants in their study preferred talking with other participants 
in person and had mixed feelings about asking questions through the bulletin 
board. It is possible that participants in Web-based courses could be frustrated 
from the inability to ask questions of the instructor and fellow participants. 
The findings in this study suggested that the use of authentic problems enhanced 
the participants' understanding of the course content and provided them with 
experiences in applying statistics in their field of study and daily life. While most 
of the participants felt that the problem-based computer conferencing enhanced 
their learning, ten participants were undecided or disagreed. Oliver and Omari 
(200 1) reported similar results. They found that while most participants were 
satisfied with the course, half of the participants indicated that it was not their 
preferred form of learning. They would prefer to work alone rather than in a 
group. Similarly, Motiwalla and Tello (2000) reported that 25% of the participants 
in their study were dissatisfied with the computer-mediated communication 
component in their Web-based course and a further 36% were neutral. 
The participants in this study felt that for the computer conferencing sessions to be 
successful, they should be engaged in individual learning prior to the discussions 
and the discussions should be a collaborative effort of sharing knowledge and 
experiences. The discussions enabled the participants to reflect and articulate their 
ideas and those of their fellow participants. The discussions also provided the 
participants with a platform to socialise and support each other. These findings 
were in agreement with results reported in other research. For example, Kazmer 
(2000) in her interviews with participants in a Web-assisted distance education 
program reported that since the courses did not have regular face-to-face 
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meetings, participants used e-mails and the computer conferencing sessions to 
build a sense of community among themselves. Participants in Matuga's (200 1) 
study involving team-based instruction commented that the discussion forced 
them to look at the opinions of others as a way to get new information, take 
another point of view and learn from peers. Participants benefited from reading 
their fellow participants' ideas, and made social contacts with other participants. 
Carswell (2000) suggested that explaining to other participants helped the 
participant's own understanding and served to maintain interest and motivation 
(Carswell, 2000). Corrent-Agostinho et al. (1998) commented that reflecting on 
the material and on comments made before making comments themselves might 
aid metacognition. 
Some of the participants were not satisfied with the group dynamics during the 
computer conferencing sessions. They perceived some group members as not 
contributing to the discussions. Some group members were also seen as unwilling 
to share information with their group members. Some participants read the 
postings but seldom participated in the discussions. There were also participants 
who were lagging behind taking part in the discussions. When they participated, 
they tended to contribute at the last minute or were generally off topic. Other 
times they did not contribute at all since they were too far behind in their reading 
or other independent work. These findings corresponded with Matuga's (200 1) 
comments that for group discussions, some groups had better group dynamics and 
interacted more than other groups, even though the participants were randomly 
assigned to the groups. Asynchronous discussion required participation over a 
period of days if there were to be a reasonable number of interactions among the 
participants. If everyone waited until the final few hours of a discussion period, 
discussion would degenerate into a series of disconnected postings. Furthermore, 
Jones et al. (2000) in a study with Web-assisted course within a traditional 
learning environment reported that only 6% of the participants completed the 
Web-assisted lectures. Some participants in their study did not visit the Web site 
until the final week or few days before the examination, if at all. It would appear 
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that the participants in Web-based courses given the opportunity to control their 
own pace of learning could easily fell behind in their lessons. 
Jones et al. (2000) also reported that 59% of the participants preferred a 
combination of face-to-face lectures and Web-assisted learning. Participants from 
Asian countries in a Web-based course using computer-mediated communication 
complained of a lack of contact with the instructor (Chin et al., 2000). 
Additionally, they indicated a need to ask questions and to get immediate 
responses from their instructors. Similarly, in this study, some of the participants 
felt isolated during the course and preferred the later part of the course to be 
conducted face-to-face. The participants acknowledged that the instructor 
provided prompt feedback and answers but some still felt that they did not receive 
individual attention. Is this finding culturally related? Apparently not, as Bourne 
et al. (1998) reported 30% of the participants in their study were uncomfortable 
with the use of computer conferencing and Web-based course and similarly 
expressed a preference for face-to-face lectures. Likewise, participants in 
Kazmer's (2000) study with a Web-assisted distance education program felt a need 
for human interaction and expressed inability to complete their work if they were 
not provided with some face-to-face sessions. 
In this study, some participants experienced difficulties in using the computer and 
the Web. Some of the technical difficulties could be attributed to the unreliable 
services provided by the Internet Service Provider or the University's server. The 
participants' lack of computer skills and confidence in using the computer and the 
Web was another cause of the problem. Some common problems encountered 
were participants typing in the wrong URL address and password, failing to 
remember password, and keying in the wrong e-mail address. Other researchers 
had documented problems with technical glitches and participants lack of 
computer skills. For example, Jones et al. (2000) reported that some participants 
were not competent and comfortable with the technology used. Participants in 
Carswell's (2000) study also had difficulty communicating using the Internet. One 
participant was afraid to send e-mail and another attributed his lack of conference 
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participation to a lack of confidence. Horvath and Teles (1999) reported that 
mature but computer-naive participants initial encounter with computer-mediated 
Web-assisted course generated high levels of anxiety and frustration. Some of the 
participants in this study also felt embarrassed to ask for assistance when faced 
with technical problems. These reactions could be a significant impediment for 
some participants participating in computer-mediated Web courses. From a 
positive point of view, participants in this study in general were tolerant of 
technical problems as long as the problems were resolved. Similar to the findings 
reported in Carswell's (2000) study, participants did experiences problems with 
lost lines, modems, and servers but they accepted them as a fact of life. 
5.1.2 Participants' attitudes toward statistics and achievement in 
the Web-based course 
One of the reasons for using problem-based learning and Web-based delivery was 
the expectation that the pedagogical approach and the delivery mode could 
improve the participants' attitudes toward statistics. The findings from this study, 
however, indicated that there was no significant improvement in participants' 
attitudes toward the use of statistics in their field of study and the statistics course 
they had completed. This was in contrast to Schutte's (1997) study, which 
indicated that participants in a social statistics course delivered on the Internet 
have greater affect toward mathematics than did the face-to-face classroom. 
Although overall, there was no significant improvement in the attitudes toward 
statistics, two participants in this study viewed the use of statistics in their field of 
study more positively after completing the course. Another participant perceived 
the statistics course more favourably. One participant who initially felt nervous 
studying statistics expressed feeling less anxious at the end of the course. 
The findings in section 4.1 (in the result chapter) indicated that the participants 
were generally satisfied with the design, activities, communication processes and 
implementation of the Web-based course. However, some of the participants were 
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not satisfied with the outcomes of the problem-based approach used in this 
course. As indicated in section 5.1.1, some participants were not sure if the 
problem-based computer conferencing sessions have been helpful in the learning 
process. Oliver and Omari (2001), Oliver et al. (1999), Ragoonaden and 
Bordeleau (2000), and Wegner et al. (1999) had reported some of these 
difficulties with Web-assisted courses using problem-based and collaborative 
approaches. Although expressing satisfaction with the course, half of the 
participants expressed that problem-based learning was not their preferred forn1 of 
learning, and they preferred working alone than in a group (Oliver & Omari, 
2001 ). Ragoonaden and Bordeleau (2000) likewise reported that some participants 
in their study faced technical difficulties, which hampered communication, group 
interactions, and collaboration with other participants. The delay by some 
participants in posting messages to the conferences also disrupted the 
collaborative process (Ragoonaden & Bordeleau, 2000). It would appear that the 
problem-based learning approach had not been successful in changing the 
participants' attitudes toward statistics. They appeared convinced that to be 
successful in the problem-based discussions they had to have a strong statistics 
and mathematics background. This was compounded by their belief that 
participants with humanities background generally have a lower aptitude toward 
learning statistics. 
The finding on learning achievement in this course was in agreement with results 
from the majority of studies in the literature. This study concluded that 
participants in the Web-based statistics course using a problem-based approach 
achieved comparable achievement with two previous versions of the face-to-face 
course. Likewise, Carswell (2000), Catney and Currie (1999), Collins (2000), 
Hislop (2000), Jones et al. (2000), Kapur and Stillman (1997), Kekkonen-Moneta 
and Moneta (2001), McCollum (1997), Owston (1997), Russell (1999, 2001), 
Sener (1996), and Wegner et al. (1999) reported no difference in learning 
outcomes between participants in Web-assisted and Web-based courses and 
participants in face-to-face courses. Catney and Currie ( 1999) similarly reported 
that undergraduates completing a Web-assisted problem-based learning course in 
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Introductory Pharmaceutical Care achieved equivalent learning outcomes with 
those completing face-to-face courses. Sener ( 1996) also reported that participants 
in an associate degree in engineering through distance learning, achieved 
comparable learning outcomes in mathematics, science and engineering courses 
with participants in traditional courses. However, McCollum (1997) and Zhang 
( 1998) did find that participants in Web-assisted courses achieved better learning 
outcomes compared to the participants in face-to-face courses. The use of 
technology in any capacity does not guarantee academic success, but indications 
from this study suggest that it does not necessarily have any significant negative 
effects. 
5.1.3 Relationships between participants' characteristics with satisfaction 
and achievement in the Web-based course 
This study approached the effects of gender on course satisfaction and learning 
from the Web-based course without a directional conjecture. The literature on 
gender with course satisfaction and learning with computer-mediated, Web-assist 
and Web-based course had been contradictory. This study found no relationship 
between gender and both course satisfaction and learning achievement with the 
Web-based course consistent with Ory et al. (1997) and Savicky et al.'s (1996) 
studies on Web-assisted courses with computer-mediated communication 
component. Fishman (1999) likewise found no relationship between gender and 
the use of e-mail and course satisfaction. Jiang and Ting (1998) too did not 
discover a relationship between gender and both satisfaction and learning with 
Web-based courses in their study with SUNY Learning Network. However, 
Fredericksen et al. (2000) and Swan et al. (2000) researching on SUNY Learning 
Network Web-based courses reported that female participants were generally 
more satisfied and learned more with the courses than male participants. Sanders 
and Morrison-Shetlar (200 1) also reported the same result with a Web-assisted 
course. Karuppan (2001) found that male participants tended to use the Web-
assisted course site more than female participants did. 
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This study did not reveal a relationship between satisfaction and learning with the 
Web-based course and the participants' age. Like the present study, Jiang and Ting 
(1998) found that age was not related to satisfaction and learning achievement 
with Web-based course. These findings contradicted the results of studies which 
reported that older participants were found to be more satisfied with learning 
experiences and learned more from Web-based courses (Fredericksen et al., 2000; 
Swan et al., 2000). Fredericksen et al. (2000) and Swan et al. (2000) concluded 
that age is an indicator of other important characteristics. Participants who were 
attracted to and succeeded in this forn1 of learning tended to share certain traits. 
Generally speaking, they were voluntarily seeking further education, were 
motivated, had higher expectations, tended to be older and possessed a more 
serious attitude toward their courses. In some ways, age was a proxy for these 
attributes. Often, older participants especially those with familial obligations were 
seeking further education out of necessity, either to keep a job or to get a better 
one. They had higher expectations, more motivated and a more serious attitude for 
a number of reasons. If the courses were well designed, it was not unreasonable to 
expect these participants to participate at higher levels and experienced higher 
levels of satisfaction and learning because of their backgrounds. 
Based on the results of this study, it could be reasoned that age and gender should 
not be offered as factors to explain participants' ability to use the Web and its 
impact on participants' satisfaction and learning with Web-based courses. 
Similarly, Wang and Newlin (2000, 2002) conclude that basic demographic 
characteristics such as gender and age are not reliable predictors of Web-based 
participants' performance. It is possible that today's participants, both the young 
and the mature, the males and the females, are more computer literate through 
increased computer exposure at the university and work place. As the gaps 
between levels of computer experience become smaller among the participants, 
improvement in participant attitudes toward Web-based courses and learning 
achievement will be observed regardless of their age and gender. Furthermore, in 
this study all the participants were part-time fee-paying participants. As such, all 
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the participants could be assumed to be motivated to learn, had high expectations 
and possessed serious attitudes toward the course. 
Several studies had indicated that learning styles could affect both participants' 
satisfaction and learning achievement in Web-based courses. For examples, 
Karuppan (200 1) concluded that the Web-assisted Web site used in his study 
seemed to accommodate the assimilators' learning style. Becker and Dwyer 
(1998) compared participants using groupware for online collaboration and 
discovered that more visual learners preferred the use of the groupware, while 
more verbal learners preferred face-to-face communication. Miller (1997) 
similarly reported that field independent participants were more satisfied with 
online learning than field dependent participants. This study however did not 
reveal a relationship between learning styles and participants' satisfaction and 
learning achievement with the Web-based course. This finding was in agreement 
with Kearsley's (2000) and Sanders and Morrison-Shetlar's (200 1) findings that 
learning styles did not affect participants' satisfaction with Web-assisted courses. 
Sanders and Morrison-Shetlar (200 1) found no significant relationship between 
participant satisfaction with Web-assisted course and learning style, and 
concluded that the Web component used in their study was successful in reaching 
all types of learners and met the needs of a diverse group of participants. 
However, this study concludes that because the use of the Web is mandatory for 
all participants, the effects of learning styles on satisfaction and learning 
achievement could have been obscured. Furthermore, due to the prolonged 
exposure to the Web, participants could have unconsciously adapted their learning 
style to suit the requirement of the Web-based course. Although no empirical 
results were available to support these conjectures, some comments from the 
participants during the interviews were suggestive. For example, 
At the beginning, it was quite difficult to study this course. But 
as the course progressed, I was able to adapt myself to the 
requirements of this course. I did individual learning, searched 
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the library and the Web, and participated in group discussions. 
A participant should vary his or her learning styles. I would 
like to experience more Web-based courses. (Participant A, 
lines 40 1-409) 
Learning in this Web-based course was a difficult but 
worthwhile experience. We can't just keep to the old ways of 
learning. We have to adjust to development in the delivery of 
education. (Participant R, lines 775-780) 
In this study, participants with better scholastic aptitude (higher CGPA at the 
undergraduate level) tended to have better final grades. This finding was in 
agreement with Hingorani's (1998) study, which reported that participants who 
succeeded in conventional studies were also successful in using computer-
mediated communication. Karuppan (2001) also concluded that participants with 
higher CGPA accessed the Web-assisted course Web site more often and in the 
process influenced test scores positively. Findings in this study, however, did not 
indicate a relationship between course satisfaction and scholastic aptitude. This 
could suggest that "better" participants typically study more thoroughly and 
viewed Web-based learning environment as "just another tool" to support their 
learning. They were just as likely to succeed in Web-based courses as in other 
learning environments but it would not necessarily translate into more satisfaction 
with the course. 
Studies on Web-assisted courses indicated that initial computer skills were not 
related to course satisfaction (Sanders & Morrison-Shetlar, 2001; Kekkonen-
Moneta & Moneta, 2001). Studies on Web-based courses also concluded that 
participants with better initial computer skills were not more satisfied or learned 
better than participants with little initial computer skills (Fredericksen et al., 2000; 
Swan et al., 2000). These researchers suggested that the Web technology has 
evolved to a point where participants with little or no computer skills can 
successfully complete Web-based courses. However Martinez and Swegger 
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(1996) and Sturgill et al. (1999) felt that participants without adequate computer 
skills would have trouble using computer-mediated communication tools and 
could be fmstrated in the process of learning with computer-mediated 
communication. 
In this study, the participants' initial Web skills were not related to the learning 
achievement in the course. Initial Web skills were also not related to participants' 
satisfaction with the Web-based course. Likewise, the initial level of computer 
skills did not influence the participants' final grade. However, participants with 
better initial computer skills were more satisfied with the course. The Web 
technology has become user-friendlier, but to be successful in a Web-based 
course, participants need to be familiar with other computer skills such as file 
management, installing programs, interacting with statistical programs, and 
reconciling the unpredictable behaviour of the Web. The comments from the 
interviews suggested that participants who were satisfied with the Web-based 
course were either technologically proficient or had someone in their immediate 
support system to help them during the course. Furthermore, the participants' 
computer skills improved because of constantly using a variety of Web tools, 
computer programs and statistical packages throughout the course. 
Predictably, participants with positive attitudes toward statistics were more 
satisfied and perforn1ed better in the Web-based course. Similarly, participants 
with the equivalent of "GCE-A" level mathematics qualification expressed more 
satisfaction and achieved better grades in the Web-based course than participants 
with the equivalent of "GCE-0" level mathematics qualification. The Web-based 
course had only managed to cause a positive attitudinal change towards statistics 
in three of its participants. It is worth noting that these three participants obtained 
commendable grades of B (participant S), B+ (participant B), and A (participant 
E) in the course. But generally the apprehension towards statistics and 
mathematics were deeply rooted. Participants were convinced that to be 
successful in a statistics course, a strong foundation in mathematics is required. 




particularly successful in overcommg these perceptions, as reflected in the 
relationships between attitudes toward statistics and secondary mathematics 
background with learning outcomes and satisfaction with the course. For example, 
participant R with the equivalent of "GCE-0" level mathematics background and 
negative attitudes toward statistics as measured by the ATSQ at the beginning of 
the course, obtained a C+ for her final grade and was on the whole not satisfied 
with the course. Participant R at the end of the course commented, "I don't like 
figures and calculations" (Line 312) and "Even though I tried my best to complete 
the tutorials, statistics terrifies me" (Lines 337-339). 
Based on the findings discussed above, only four participants' characteristics were 
related to satisfaction and achievement in the Web-based course. In fact, Wang 
and Newlin (2002) refer to these four participants' characteristics as "educational 
characteristics" (computer and Web skills and scholastic aptitude) and "situation-
specific" characteristics (mathematics background and attitudes toward statistics). 
Situation-specific characteristics are behaviours and beliefs that are not 
generalised but are associated with a particular activity or learning environment 
(Wang & Newlin, 2002). Similar to the findings in this study, they conclude that 
educational and situation-specific characteristics are related to participants' 
performance in Web-based courses. According to Wang and Newlin (2002), 
psychological and demographic characteristics in general are not related to 
performance in Web-based courses. They felt that research investigating effects of 
psychological characteristics such as learning styles, brain dominance, and 
sensory preferences on performance in Web-based courses have yielded very little 
in the way of definitive results. Only the psychological predictor of "locus of 
control" is moderately related to performance in Web-based courses. Students 
with an internal locus of control (e.g., "The success I have is largely a matter of 
my own doing") are more likely top succeed in Web-based courses than students 
with an external locus of control (e.g., "The success I have is largely a matter of 
chance"). This is because participants with an internal locus of control leave little 
to chance, but attempt to manage their activities in a thoughtful manner. 
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5.1.4 Relationships between instructional variables with satisfaction and 
achievement in the Web-based course 
Jiang and Ting (1998), Fredericksen et al. (2000), and Swan et al. (2000) in their 
studies on SUNY Learning Network Web-based courses, noted that interaction 
between participants was a significant contributor towards satisfaction and 
learning with Web-based courses. Participants who reported higher level of 
interactions with fellow participants also reported higher levels of satisfaction and 
learning from the Web-based courses. Furthermore, Jiang and Ting (1998), 
Fredericksen et al. (2000) and Swan et al. (2000) concluded that interaction with 
the instructor was the most significant contributor to satisfaction and learning in 
Web-based courses. Active participation by the instructor increased participants' 
participation in course activities, which in turn increased learning. Piciano (1998) 
and Hawisher and Pemberton (1997) also reported these findings in studies using 
Web pages, LISTSERV, and email. 
In this study, participants' who felt that the course had helped their interaction 
with fellow participants were not more satisfied and did not achieve a higher level 
of achievement in the Web-based course. This finding contradicted results 
reported by Hawisher and Pemberton (1997), Piciano (1998), Jiang and Ting 
(1998), Fredericksen et al. (2000), Swan et al. (2000). This study, however, 
concurred with the literature, that instructor-participants interaction was an 
important factor in determining participants' satisfaction and learning in Web-
based course. Participants who felt that the course helped facilitated interaction 
between participants and the instructor were more satisfied with the course and 
achieved better results. While the course supported problem-based learning that 
promoted participants' learning through interactions with one another, the 
participants anticipated a visible and tangible instructor presence. The majority of 





The amount of time spent on the course was not related to course satisfaction and 
learning from the Web-based course. Differences in the initial mathematics 
background and computer skills of the participants could influence the amount of 
time required by the participants for the course. Quality rather than the quantity of 
time spent in the course could be more important. For example, participant M with 
adequate computer skills and "A-level" GCE mathematics background spent an 
average of five hours a week for the course. He was satisfied with the course and 
achieved an "A" grade. On the other hand, participant N who had intermediate 
computer skills, entered the course with the equivalent of "0-level" GCE 
mathematics and spent just an hour a week on the course was not satisfied with 
the course and achieved a "C+" grade. Participant Y also with the equivalent of 
"0-level" GCE mathematics and intermediate computer skills, spent an average of 
11 hours a week on the course. She expressed satisfaction with the course and 
completed the course with a "B" grade. 
Studies which had investigated collaborative learning on the Web had found it to 
be unsuccessful (Hawisher & Pemberton, 1997; Ragoonaden & Bordeleau, 2000; 
Siegel et al., 1986; Sturgill et al., 1999; Swan et al., 2000). Furthermore, Bourne et 
al. (1998) reported that approximately 20% of participants were uncomfortable 
without lecturers and participants procrastinate during computer conferencing 
sessions in Web-based course. Oliver and Omari (2001) found that nearly half of 
the participants in their Web-based courses did not respond favourably to 
problem-based learning and they preferred working alone. The results from this 
study reflected the findings in the literature. Participants who were satisfied with 
the group dynamics during the problem-based discussions were more satisfied 
with the course. However, satisfaction with the group processes did not affect 
achievement in the course. Comments from the interviews indicated that the 
participants had difficulty working collaboratively in their groups. 
There was a moderate relationship between satisfaction and learning achievement 
in the Web-based course. Participants who were satisfied also performed better in 
the Web-based course. However, there could be an interaction effect on the 
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relationship for gender, initial Web skills, and learning styles. Among the female 
participants, those who were satisfied with the Web-based course achieved better 
grades. But this pattern was not apparent among the male participants. Participants 
with intermediate initial Web skills who were more satisfied with the course 
achieved better grades. For participants with concrete learning styles, those who 
were satisfied with the Web-based course achieved better grades in the course. For 
abstract learners and novice learners, this relationship was not obvious. Attitude 
towards statistics was an intervening factor in the relationship between satisfaction 
and learning achievement in Web-based course. For participants with similar 
attitudes toward statistics, satisfaction toward the course made no differences to 
their performance in the course. 
5.1.5 Overall participation patterns in the problem-based computer 
conferencing 
In this study, nearly half of all the messages posted to the computer conferences 
were categorised as cognitive presence. Social presence and teaching presence 
messages made up 32.9% and 17.2% of the total messages. The amount of 
cognitive presence messages in the computer conferences in this study was 
similar to those reported by other studies. For example, Barrett and Lally (1999) 
in their analysis of two seminars conducted through computer conferences 
approximated that 40% of all activity represented in the transcripts was cognitive 
activity. Garrison et al. (2001) reported 67% of the messages posted in computer 
conferences in a graduate-level course were cognitive presence messages. It was 
not possible to compare the percentages of teaching presence and social presence 
messages as most previous studies either grouped the non cognitive-based 
messages as other messages (Archer et al., 2001; Garrison et al., 2001) or 
analysed the social presence (Fahy et al., 2001; Hara et al., 2000; Rourke et al., 
2001) and teaching presence (Anderson et al., 2001) messages separately from 
cognitive presence messages. 
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5.1.5.1 Cognitive presence and critical thinking 
In this study, the majority of the cognitive presence messages were exploration 
messages (76.2% of the cognitive presence messages). Integration and resolution 
messages comprised 18.0% while trigger messages made up 5.8% of the cognitive 
presence messages. These results forced the researcher to question the validity of 
the coding system used in this study and its theoretical underpinnings (Garrison et 
al., 2000, 2001). The predominance of exploratory messages made the researcher 
consider if the discussions had supported critical thinking activities or if the 
coding system had failed to document the construction of knowledge. Based on 
the following reasoning, the researcher concluded that in fact the instrument was 
reflecting knowledge construction that had taken place. 
(a) The computer conference facilitators were not empowered to act as "teacher", 
forcing participants to probe deeply and to resolve contradictions and 
differences of viewpoints, resulting in less Integration and Resolution 
messages. 
(b) It was much easier to ignore and not respond to online messages that were 
incompatible with existing knowledge than it was in a face-to-face 
environment. 
(c) It might also be possible that critical thinking activities were not an observable 
activity. For example, the participants might have been reflecting on the issues 
presented in the discussion, resulting in the construction of knowledge that 
was not shared with other participants. Kanuka and Anderson (1998) noted 
that individual participant might be processing information internally in a 
reflective manner but not sharing these thoughts with other participants. 
(d) On the other hand, knowledge construction could have occurred over time, 
after the discussion closed. Perhaps, other medium was also used to 
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supplement the computer conferences, such as the use of e-mail, as illustrated 
below: 
Participant B- 08:28pm Feb 6, 2001 
Can I suggest that we list out the hypothesis and circulate them by 
e-mail? 
(e) Garrison et al. (200 1) had also voiced similar misgiving about the coding 
system for analysing the computer conference transcripts. However, they too 
decided that the system was consistent with other analysis models especially 
the model developed by Gunawardena et al. ( 1997) and in fact was 
appropriate for adult and higher education. 
It must be acknowledged, then, that a transcripts analysis provided only an 
indicator of the knowledge construction process and was based on assumption 
that the critical thinking activities were observable. This study examined only the 
externally revealed thinking and assumed that the postings were a reflection of the 
internal thinking that occurred. The researcher acknowledged that there were 
much additional internal processing that was not documented in this study. 
Based on the above reasoning, the distribution of cognitive presence messages 
was accepted and discussed below. The high percentage of exploration messages 
was expected as this cognitive presence phase was indicative of brainstorming 
processes, where participants felt free to share their insights and contribute 
inforn1ation to explore the problem discussed. 
Trigger messages were unexpectedly few. Problems and Issues studied in 
educational settings were generally well framed. However, in this study, the 
problems were ill-structured and the participants were encouraged to discuss and 
decide on the questions that they were required to solve and learning issues they 
had to learn collaboratively. Thus, it was disappointing that the percentage of 
trigger messages was relatively low. 
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The frequencies of critical thinking (integration and resolution messages) were 
also less than expected. Integration would seem to be more challenging than 
exploration for most participants. Integration required time for reflection to 
synthesise information. It might also be more risky to offer tentative solutions or 
hypotheses in that their ideas might be rejected. Participants in general did not 
evaluate the tentative solutions that they had generated from the discussions. 
In relation to the 413 messages posted, 2.9% were trigger messages, 38.0% were 
exploration messages, and 9.0% were integration and resolution messages. This 
distribution of cognitive presence messages was indicative of the trend reported in 
previous researches. For example, Garrison et al. (200 1) reported that trigger, 
exploration, and integration and resolution messages made up 8%, 42%, and 17% 
of all the messages posted in the computer conferences in their study. Kanuka and 
Anderson (1998) and Gunawardena et al. (1997) reported that roughly 93% of the 
messages posted in their studies using computer conferences were those of 
sharing and comparing information. 
Based on externally revealed thinking, it would appear that this study arrived at 
the same conclusion as Jaarvela & Hakkinen (in press). Although isolated 
evidence of critical thinking appeared during computer conferences, discussions 
were generally at the low level. Although the majority of the participants were 
thinking critically to some degree, very few were doing so at the highest level on a 
consistent basis. The findings of the present study and those reported in the 
literature suggest that information related messages were likely to comprise the 
largest portion of messages in computer conferences. 
Kanuka and Anderson (1998) commented that because of the democratic nature of 
computer conferences, most of the cognitive presence conversation was likely to 
be one of sharing and comparing. Is this the only reason? Some other factors 
might also be offered to explain this phenomena. Firstly, the goal of the lessons or 
lessons' content during computer conferencing might not have lent itself well to 
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advanced inquiry. However, this factor was rejected as the course was at the 
postgraduate level and furthennore the objectives of the course were to provide 
participants with a theoretical and practical perspective of the course content. 
Secondly, deficiencies in facilitation in terms of guiding and shaping the discourse 
could had hampered the progress toward critical thinking. This factor was a 
possibility as participants' facilitators did the majority of the facilitation with the 
instructor providing instructional support to the facilitators and participants via the 
computer conferences and e-mails. Also the nature of problem-based learning 
whereby participants learned by collaboratively engaging in solving learning tasks 
would preclude in most cases, instances of forcing participants to resolve 
contradictions and opposing viewpoints and to probe deeply into learning issues. 
Thirdly, the medium of computer conferences might not support critical thinking. 
Application or testing of ideas was difficult in a face-to-face context and could be 
even more challenging in an asynchronous text-based environment. 
5.1.5.2 Social presence 
The messages categorised as social presence comprised mostly of interactive 
messages (22.5% of the total messages), with the remaining divided between 
affective (5.3%) and cohesive (5.1 %) messages. This distribution of social 
presence in the computer conference was almost similar to those reported in the 
literature. For example, Fahy et al. (2001) found that 20% of all messages in the 
computer conferences in their study consisted of social presence messages. 
Similarly, Rourke et al. (200 1) pointed out that the amount of social presence 
messages in their study amounted to 25% of the total messages posted in the 
course. Hara et al. (2000) also reported that some 27% of the total messages 
posted in the computer conference in their study comprised of jokes, expression of 
emotions, self-introductions, compliments, greetings and closures. 
In this study, interactive messages, messages showing that the participant was 
attending to discussions through responses and rejoinders, and complimenting, 
acknowledging and expressing appreciation for the messages posted by others 
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were the most obvious projection of social presence in the computer conferences. 
It would seem that these messages as pointed out by Eggins and Slade (1997), 
served to build and sustain relationships, through expressing a willingness to 
maintain and prolong contact, and tacitly indicating interpersonal suppmi, 
encouragement, and acceptance of other participants. In contrast, affective 
messages, dealing with the expressions of emotion, feeling, and mood were 
relatively few. Likewise, cohesive messages exemplified by messages that built 
and sustained a sense of group commitment, through salutations, vocatives, and 
addressing the group as pronoun, were also relatively low. It could be that as the 
participants in this study also met face-to-face in the other two on-campus 
courses, these two functions were of relatively low importance. The participants 
through face-to-face interactions in the other two on-campus courses could had 
built up the social connections that negate the need for these two types of social 
presence during the conferences. 
5.1.5.3 Teaching presence 
The teaching presence messages were relatively low at 17.2% of the total 
messages posted. There were more messages that facilitate discourse (7.5%) 
compared to instructional design (5.8%) and direct instruction (3.9%) messages. 
This distribution of teaching presence messages could be due to the problem-
based learning approach used in the computer conferencing. Participants learned 
through collaboratively generating learning issues and solving the presented 
problems. These computer conferences were peer-facilitated and the instructor did 
not act as an authority figure. The instructor usually delayed posting teaching 
presence messages, especially on content matters, as these could have the effect of 
closing off a topic rather than feeding it. 
Archer et al. (200 1) illustrated the effect of different pedagogical approaches on 
teaching presence in computer conference in their study with two graduate courses 
with computer conference in Health Science and Education. They found that the 
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Health Science course had four times the number of teaching presence messages 
than the Education course. Furthermore, the teaching presence messages in the 
Health Science course contained more direct instruction messages compared to the 
Education course. On the other hand, the Education course generated more 
facilitating discourse and instructional design messages. Archer et al. (200 1) 
attributed these differences to the different instructional strategy on the part of the 
two different instructors. The Health Science instructor responded directly to 
many of the participants' postings. In contrast, the Education instructor utilised 
participant facilitators for most of the course. 
Furthermore, activities in teaching presence, in particular the instructional design 
started well before the actual course and computer conferencing sessions 
commenced. Many of the roles of instructional design were not visible to the 
participants or researchers in the conference transcripts. In addition, some 
teaching presence activities, especially for direct instruction and facilitating 
discourse might not take place in the conference and were conducted by private e-
mail or telephone. Thus the record the researcher examined was only a subset of 
this activity. The computer conference transcripts provided just a snapshot and an 
indicator of teaching presence activities. 
5.1.6 Relationships between critical thinking with social presence and 
teaching presence messages 
There were no apparent relationships between social presence messages and 
critical thinking. However, high levels of affective and cohesive messages were 
related to lower occurrences of critical thinking. This could possibly be explained 
in terms of interpersonal bonds between participants in a group. For a group who 
shared strong interpersonal bonds, superficial and formal social expressions 
defined as affective and cohesive messages in this study were less necessary and 
thus would be less frequent compared to participants in a group who share 




interpersonal bonds, a significant amount of effort was invested in affective and 
cohesive messages that were not related to the course content and in the process 
impeded the development of critical thinking. Hara et al. (2000) in their study on 
computer conferences found that incidence of purely social interaction, which 
they defined as statements that were not focussed on the content of the course, 
declined significantly as the conferences progressed and participants came to 
know each other better. 
Based on the results of this study, it is suggested that interactive messages were 
more important than affective and cohesive messages in projecting a degree of 
social presence that could support critical thinking. Interactive messages although 
of the social presence nature was nonetheless still related to cognitive presence. 
Interactive messages were messages, which continue a thread of discussions, 
quote from or refer to other participants' message, ask questions of other 
participants, and express agreement with content of others' messages. Affective 
and cohesive messages on the other hand were purely social interactions, totally 
unrelated to cognitive presence and could probably impede the move towards 
critical thinking. 
Although Rourke et al. (200 1) postulated that fairly high levels of social presence 
were necessary to support the development of deep and meaningful learning, it 
was expected that there would be an optimal level, above which too much social 
presence might be detrimental to learning. This study however was not designed 
to investigate if the levels of social presence measured were sufficient, optimal or 
detrimental to learning. However, some researchers (Hara et al., 2000, Kanuka & 
Anderson, 1998, Fabro & Garrison, 1998) have commented that when participants 
expressed dissatisfaction with computer conferences it was often because the 
conferences were too social, not because they were too task-based. 
In this study, there were no apparent relationships between teaching presence 
messages and critical thinking. However, high levels of facilitating discourse 
messages were related to the occurrences of critical thinking. This relationship 
could probably be explained by the problem-based approach used in the computer 
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conferencing sesswns. Problem-based learning encouraged participants to 
construct their own meaning for knowledge and information through interaction 
and socialisation among participants when applying knowledge and skills to the 
solution of authentic problems. Problem-based learning used problems to 
encourage the participants to acquire knowledge rather than the exposition of 
discipline knowledge. In this type of learning environment, teaching was not 
explicitly and actively provided and learning boundaries were not fixed, resulting 
in less instructional design and direct instruction messages. Learning was 
achieved through sharing of meaning, identifying areas of agreement and 
disagreement, and generally seeking consensus and understanding. Through active 
intervention, the facilitators drew in less active participants, acknowledged 
individual contributions, reinforced appropriate contributions, focussed 
discussion, and generally facilitated an educational transaction. All these activities 
were characteristics of facilitating discourse messages. Thus, it is not unexpected 
that occurrences of critical thinking appeared to be related to the quantity of 
facilitating discourse posted in the computer conferencing sessions. 
5.1.7 Participation patterns based on participants' characteristics 
The participation pattern revealed the variability of participation among the 
participants. There was active participation by a small group of participants but 
most were posting less than the mean number of messages especially for cognitive 
and teaching presence categories. Gender, age, and learning styles of the 
participants were not associated with participation patterns in the computer 
conferencing sessions. Only Web experience, scholastic aptitude, mathematics 
background, and attitudes toward statistics were significantly related to the 
participation patterns. Intuitively, these findings make sense. Patiicipants with 
better Web experience probably had more confidence to project a social presence 
in the computer conferences. However, participants with better Web skills did not 
necessarily post more cognitive presence and teaching presence messages. There 
were obviously other factors that influenced participation levels in cognitive 
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presence and teaching presence. One such factor was scholastic aptitude. 
Participants with better scholastic abilities probably had certain skills less 
common among those with lower scholastic aptitude and could also have a higher 
interest or motivation for computer conferencing. These participants generated 
significantly more cognitive presence messages. Participants with better 
mathematics background and attitudes toward statistics too sent significantly more 
cognitive presence messages and projected a strong teaching presence. They 
presumably were more comfortable and confident in discussing statistics related 
issues through the computer conferences. 
The findings in this study were consistent with that reported by McLean and 
Morrison (2000) in their study on sociodemographic characteristics and 
participation in computer conferencing. They reported variability between the 
levels of participation of different participants. There were relatively few active 
participants, with most participants contributing less than the mean number of 
messages. They reported no significant differences in the level of participation in 
computer conferences for gender and age. McLean and Morrison (2000), 
however, reported that participants' education degree had a significant effect on 
the participation levels. Patticipants entering the course with a university degree 
generally participated more than participants without a degree. The findings in this 
study on gender and age, however, contradicted Bullen's (1998) suggestion that 
gender and age could have an impact on level of participation. However, Bullen 
was unable to provide statistical evidence due to a small sample of just 13 
participants. Bullen (1998) also suggested that education level had an effect on 
participation level, similar to findings reported by McLean and Morrison (2000) 
and the results of this study. 
5.1.8 Characterising participants' participation in compnter conferencing 
The findings in this study indicated that there were five types of participants in the 
computer conferencing sessions. The first type of participants was successful in 
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the computer conferencing. They were thriving in the conferences, projecting 
strong cognitive, social, and teaching presence. High levels of educational 
performances by these participants regulated the group dynamics and determined 
the overall level of participation levels in the computer conferences. They were 
confident and enthusiastic to learn from the conferences. They had access to the 
Web-based course and computer conferences at work and at home and were 
technically proficient. More importantly, they understood the requirements of and 
valued the benefits from the problem-based discussions during the computer 
conferencing. 
The second type of participants was the reverse of the successful participants. 
These participants were not learning from the Web course and the computer 
conferencing. They were not eager to learn using the Web. They were not 
proficient in and were also not confident of using the Web. They expressed 
preference for face-to-face interactions. They failed to be part of the dynamic 
conversation in the computer conferences. Often they were left behind, and had a 
hard time catching up with the discussions. They needed to do a lot of reading to 
be able to follow the discussions. They were often not ready and did not regularly 
log in to the discussions. Bullen (1998) termed this phenomena, "information 
overload". The information generated in the computer conferences got longer and 
the ability to deal with it became a problem for participants, particularly those 
who did not have the self-discipline to log on regularly (Hara & Kling, 1999; 
Wegerif, 1998). Although the time-independence of Web-based course and 
computer conferencing provided opportunities for reflective learning, Bullen 
(1998) remarked that it exacerbated these participants' difficulty in managing their 
time effectively. Socially, they failed to learn as much as they might have 
expected and felt that they had remained outsiders, unable to cross the threshold to 
insider status. 
The third type of participants are those lacking in cognitive presence but 
projecting a strong social presence in the computer conferences. Most of the social 
presence messages posted were of the interactive type. They admitted to being not 
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proficient in mathematics. However, they could relate the lessons or computer 
conference discussions to their work experiences. They valued collaboration, and 
believed that each and every participant could contribute to the problem-based 
computer conferencing. 
The fourth type of participants started off with few contributions to the computer 
conferences. They didn't understand the requirements of collaborative learning 
and were not confident in using the Web. They had limited access to Internet-
ready computers but made use of the Faculty's computer laboratory. What they 
lacked in skills and access, they made up for with enthusiasm. They were eager to 
learn both the technical requirements and course content. Other than the computer 
conferences, they also made use of the e-mails. They could cross the threshold 
from onlooker to active participant both socially and cognitively, although only to 
the exploration level. They were successful because of the efforts they put into the 
course. They were able to overcome their initial apprehension and became 
confident users of the Web. These participants had learned from the course and 
moved from feeling like outsiders to feeling like insiders. 
The fifth type of participants was learning through passively looking at the 
messages. Lai (1997) tenned this as "active listening" or "passive participation", 
and reported this as a valid learning experience. They were benefiting although 
not as much if they had expressed and tested their ideas. They were generally 
novice users of the Web, lacking confidence in their mathematical abilities, and 
exhibiting neutral attitudes toward statistics. They expressed reservation for 
computer conferencing and felt embarrassed to express themselves publicly. They 
preferred instead to use e-mails for their communication. Their lack of confidence 
in contributing ideas had also been reported in other studies (e.g., Lai, 1997). 
The findings presented above suggest that the ability to participate in a Web-based 
course using computer conferencing could be affected by a number of factors. 
Several factors that appear to have been particularly relevant are discussed below. 
267 
I' ,) 
5.1.8.1 Participants' experiences with the Web and collaborative learning 
Participants in this study were accustomed to the didactical approach to teaching 
in which the instructor lectured; the participants listened and took notes. There 
was limited participant interaction with the instructor and other participants during 
class. They were used to sitting and listening, and learning the correct way to do 
things. For many of them, the extent of their participation was showing up in class 
on a regular basis. They were not used to discussing controversial issues with their 
fellow participants and instructor. They were not used to being able to detennine 
when, where, and how they could participate in class. This Web-based course 
placed tremendous demands on these participants. Accustomed to the security of 
the classroom environment where their presence was their participation, they 
suddenly found themselves in a situation where they were required to participate 
actively by making written contributions to discussions. Furthennore, they were 
given the freedom to choose when to participate, from where, how frequently, and 
how substantially. Although, the course's expectations were stated in the course 
outline, from the interviews with the participants it was found that most had only a 
vague idea of what they were expected to do in a Web-based course. For these 
participants, the idea of the virtual classroom required too much self-directed 
cognitive engagement. Time and place independence became unmanageable 
responsibilities rather than features that facilitated access and participation. In 
setting their priorities, they dealt first with the things that demanded their attention 
such as the presence of an instructor, attendance at lecture, presentation during 
tutorials, and on-campus examinations. The Web-based course was available 24 
hours a day, but participants might rarely venture in if attendance was entirely up 
to their discretion. 
All the participants were also attending their other two on-campus courses, and 
were seeing each other on a regular basis (twice weekly, Mondays (7-lOpm) and 
Fridays (7-lOpm)). This could have made the computer conferencing seem 
somewhat artificial for some participants and so could have hindered their 
participation. Although the time and place independence of this course should 
have given the participants greater flexibility of accesses and thus facilitated their 
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participation, it ended up as a barrier to the participation of some participants. 
They participated from home, usually at night or in the early morning and then 
often only after they had completed other studies and assignments. 
5.1.8.2 Comfort with computer conferencing 
There is an implicit assumption in much of the literature on computer 
conferencing that, for many educational purposes, asynchronous, mainly text-
based communication was at least equal if not superior to face-to-face 
communication. However, it is important to remember that for most participants it 
was an unfamiliar type of communication. Regardless of how great its potential 
advantages for facilitating or encouraging interaction, participants needed to 
adjust to its peculiarities before they could become comfortable with it (Hill, 
1997). This lack of familiarity might explain the desire expressed by some of the 
participants for some form of face-to-face communication. With the exception of 
an introductory orientation session and three SPSS sessions conducted face-to-
face, all learning activities in this course were organised through the Web, 
computer conferencing, and e-mails. Although the majority of the participants 
were rated as intennediate computer users, and most were familiar with e-mails 
and the Internet, none had any forn1al experience with a Web-based course. The 
underlying theme in their comments seemed to be that regardless of their 
willingness to engage in this new form of communication, it was still in a sense a 
second language for them. Some seemed to be more fluent than others were, but 
some missed the familiarity of face-to-face communication. Feenberg (1987) 
called this "communication anxiety", the feeling of detachment, of not being sure 
who was really out there, when to expect a response, and what kind of response 
that would be. 
The literature on computer conferencing suggested that participants who found it 
difficult to participate in face-to-face learning environments because of shyness or 
a preference for written communication would find computer conferences a more 
comfortable learning environment. As the computer conferences were text-based, 
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they were able to participate without having to compete with others to be heard. 
They would also have as much time as needed to formulate their thoughts 
(Harasim et al., 1995). The results of this study generally supported that view, but 
not unequivocally. Several participants who indicated they found participating in 
classroom environments difficult still felt uncomfortable using computer 
conferences to express their opinions. In order to stay on top of the discussions, 
the participants need to log in regularly and to make regular contributions. For 
some of the participants this constant contact was taxing. Others admitted to being 
unable to deal with the self-discipline and self-direction required of this course. 
Did they find the course taxing because of their personality or because they were 
accustomed to a much more teacher-directed environment? Isolating the impact of 
these two factors is difficult. Their personality might not be compatible with the 
need for constant contact, and they could be unused to the high degree of self-
discipline and self-direction required for the Web-based course. 
5.1.8.3 Accessing the Web-based course 
Problems of different access to the Web-based course were experienced most 
strongly through their impact on social relationships. Some of those with limited 
access felt like outsiders and this reduced their motivation while some with greater 
access formed a highly collaborative friendship group discussion. Problems of 
access could also affect the participants' comfort and proficiency level in using the 
computer conferences. 
5.2 The advantages of using quantitative and qualitative approaches in 
this study 
Investigating the effects of efforts to integrate technology into educational settings 
should employ both qualitative and quantitative approaches. Some researchers 
such as Windschitt ( 1998) has suggested that qualitative approach can capture 
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some unique phenomena in Web-based learning that might have been missed in a 
study designed based on instrumentation and identification of significant 
differences. In other instances, qualitative approach can serve to validate the 
results obtain through quantitative analyses. Thus, while quantitative analyses 
serve to satisfy the need for generalisability (macro level), qualitative analyses 
capture the micro happenings with the learning environment. The triangulation 
technique (the use of two or more methods of data collection) provided a more 
complete picture of the research problem being investigated, as illustrated below. 
(1) The interviews data served to corroborate the findings from the questionnaires, 
such as in section 4.1.2.2 regarding participants perceptions of the course 
activities 
(2) The quantitative analyses of the questionnaires data showed that there were 
relationships between situation specific characteristics (mathematical 
background and attitudes toward statistics) and course satisfaction and 
learning achievement (refer to sections 4.4.1 and 4.4.2). However, it was the 
interviews data that showed that the existence of these relationships were 
because the participants generally felt that 
• they need to be competent in mathematics to succeed in this statistics 
course (refer to section 4.1.2.5), 
• solutions from participant' with better mathematical background were 
usually correct (refer to section 4.1.2.5), 
• some participant did show an attitudinal change in their perception of 
statistics (view statistics as practical and useful, and can be applied in their 
everyday work) (refer to section 4.2.1) 
(3) Even though the study used the standardized open-ended interviews, and the 
interview questions were prepared in advanced, the researcher allowed for 
probing to deepen the understanding of responses provided by the participants 
to the interview questions. For example, the interview data 
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• showed that by following the Web-based course, the participants had 
improved on their attitudes toward computers and were able to learn how 
to use computers more confidently (refer to section 4.1.2.2) 
• the use of authentic problems helped the participants to be able to relate 
what they have learned in the course to their work life and field of study 
(refer to section 4.1.2.4). 
The interview sessions were not add-ons to the quantitative methods but 
served to 
• corroborate the findings from the quantitative method, 
• gain a more thorough understanding of the results obtained from the 
questionnaires, and 
• in some instances uncover what has not been asked in the questionnaires. 
( 4) From the computer conferencing transcripts, it was evident that 
• participants with lower mathematical background and negative attitudes 
toward statistics tended to 
o contribute less messages to the asynchronous discussions 
o generate less Cognitive Presence messages 
o feel that their contribution will be ridiculed or worthless 
(refer to section 4.7.6) 
These findings were consistent with the findings from the questionnaires 
and interviews data that participants with lower mathematical background 
and negative attitudes toward statistics tended to 
o be less satisfied with the course 
o achieve lower grades in the course (refer to sections 4.4, 4.4.1, and 
4.4.2) 
o feel embarrassed to post messages online (refer to section 4.1.2.5) 
The use of mixed methodologies of quantitative and qualitative thus 
( 1) provided opportunities to investigate more areas of importance, as would have 
been the case with using one methodology 
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(2) afforded more flexibility to probe deeper into some specific issues that arises 
during the study 
(3) enabled findings from quantitative methods to be validated with findings from 
qualitative methods and vice versa 
The use of qualitative methods in this study was not simply an "add on" but an 
essential research technique. 
5.3 Implications of the study 
As the participants who participated in this study took this Web-based course as a 
required course within a traditional on-campus program, and the number of 
participants is small, conclusions regarding Web-based learning are offered 
cautiously. However, the results of this study indicate that getting Web-based 
course and computer conferencing to work in the way envisaged by some of its 
proponents is not a simple task. Although the technology might have attributes 
that have the potential to facilitate a dynamic and interactive educational 
experience, making this happen depend on much more than technology. Of all the 
factors that helped to explain the quantitative and qualitative characteristics of 
satisfaction, achievement, and participation in this course, most had little to do 
with technology. Based on the findings of this study, the following implications 
for practice and future research are made for instructors, participants and 
researchers of Web-based learning. 
5.3.1 Implications for instructors of Web-based courses 
(1) It is suggested that all participants planning to take a Web-based course is 
required to first take a non-credit Web-based course in Web supported 
learning. Alternatively, the participants could take a two-week preparatory 
course to assess their capability to deal with Web-based learning. The 
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findings from this study suggested that participants need adequate 
preparation before they could work effectively through the Web. If a Web-
based course has many newcomers to this type of learning environment, 
this period of adjustment can be unproductive. A mandatory non-credit 
Web-based course that introduces participants to Web-based learning, 
computer conferencing and how to make effective use of the environment 
might help ensure that participants have the necessary skills and 
knowledge about the Web. Such a course would address the many 
problems of Web-based learning by reducing anxiety toward technology as 
well as teaching the participants practical applications of learning 
strategies that fit into the Web-based learning environment. This step not 
only helps dispel participants' anxiety but also motivates the participants to 
ensure a successful and positive Web-based learning experience. 
(2) In future implementation of the Web-based Statistics course, participants 
with lower scholastic aptitude and lacking in mathematics prerequisites 
should be required to enrol for a foundation course in mathematics. This 
course should be conducted as a Web-based course using activity-based 
approach. The course should focus on improving mathematical knowledge 
and skills. Additionally, the course should foster positive attitudes toward 
mathematics and Web-enhanced learning. 
(3) If the course that is being offered usmg the Web and computer 
conferencing is the only distance education course that the participants are 
enrolled in, it is worth considering having face-to-face sessions at regular 
interval during the term. In this study, many participants had difficulty 
integrating this Web-based course into their campus-based program. 
Several participants indicated that more face-to-face sessions might have 
helped ease the transition from a campus-based program to a Web-based 
format. This is particularly true for on-campus participants who had no 
previous experience with Web-based course. These sessions should 




computer-mediated communication components of the course to reduce 
instances of feeling isolated. The face-to-face sessions might also help 
participants to develop a social connection that facilitates their online 
participation. 
(4) Merely making the Web technology available to the participants would not 
ensure satisfaction and learning in the course. Although participants are 
familiar with using the e-mail in the workplace, the workplace 
communication is different from those used in collaborative computer 
conferencing. The instructor should ensure that he or she would be 
available to "hold the hands" of participants as they use this new and often 
formidable learning environment. Although this "holding of hands" takes 
up time, from the participants' point of view, the technical, educational, 
moral assistance is essential to the success of the learning process. 
( 5) It could be worthwhile to monitor the frequency and time of each 
participant's visit to various pages on the course Web site. Tracking a 
participant's Web-based course activity is important because it can reveal 
several early warning indicators of participant performance in the virtual 
course. 
( 6) Although the participants were quite tolerant with the technical problems 
encountered in the Web-based course, all avenues should be explored to 
ensure that the course would run smoothly. Problems such as inability to 
access the course server and unreliable services with the Internet Service 
Provider should be minimised. Technical staffs dedicated to the running of 
Web-based courses should be made available so that any problems with 
the servers could be immediately ratified. 
(7) Learning achievement is related to satisfaction with the course. With a 
collaborative work environment inherent with problem-based learning, it 
has been found that participant-instructor interactions and group processes 
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could affect the relationship between achievement and satisfaction. 
Participants perceive a need for a high instructor presence, even though it 
would seem contradictory to the minimal instructor direct instructions 
advocated by problem-based learning. The instructor needs to strike a 
balance between facilitating and yet assume a pedagogical presence, at 
least during the initial part of the course. 
(8) This study provided support for the argument that the participants' 
participation in the course and computer conferencing was related to their 
individual characteristics. Even though participants' characteristics such as 
scholastic aptitude, mathematics ability, and attitudes toward statistics 
could not be changed at the beginning of the course, potentially these 
could be employed as a means to screen and advise participants who are at 
risk in a Web-based course and computer conferencing. Differential 
attention might be necessary for the orientation and counselling of 
participants to ensure successful participation in computer conferencing. It 
might be appropriate, given scarce resources for facilitation, to focus more 
energy and attention on participants lacking experience in using the Web, 
with lower scholastic aptitude, inadequate mathematics background, and 
with negative attitudes toward the subject matter itself. This might mean 
more intensive orientation, training and support regarding the use of the 
Web for learning and the subject matter for the identified at risk 
participants. 
(9) Computer conferencing has to be seen by participants as something 
integral to their success in the course. If it is viewed as work that they did 
only in order to get the participation marks, then it was unlikely that 
meaningful discussions would result. Some participants would give up 
some of their participation marks because they knew that could get a 
satisfactory grade by completing their assignments and writing the 
examinations. Having participants work collaboratively on the Web to 




these assignments and having participants facilitate their own discussions 
seemed to be partially successful for making the online activity integral to 
the course. 
(10) Participants whose access to the Web is likely to be minimal should be 
provided with alternative methods of interaction such as through telephone 
and surface mail. Participants' who "actively listen" could be encouraged 
to act as co-discussant with the facilitator, so that he or she could be 
encouraged to make some active contributions in a relatively safe way as a 
starting point for changing his or her style of contributions in some 
context. This informal scaffolding process can help the participants bridge 
the gap between their actual development level and their potential 
development level through guidance and modelling the instructor or more 
able peers. This guidance can be reduces as the gap closes. This process 
could possibly reduce the feeling of isolation during the course expressed 
by some ofthe participants in this study. 
(11) Getting participants to collaborate in a face-to-face scenano can be 
difficult enough, but how does one approach problem-based learning, a 
form of learning collaboratively in a Web-based course? One solution 
would be for the instructor to move from a less structured to more 
structured learning tasks as they progress in the Web-based course. This 
approach of moving from less structure to more structure might seem 
contradictory to constructivist and problem-based learning. However, the 
instructor would only add structure if he or she felt that the participants' 
performance on the previous problem-based learning tasks indicated a 
need for more structure in the course. Structure could be in terms of 
enforcing participation time frames, dividing learning tasks into multiple 
tasks and assigning learning tasks. In other words, it might be necessary to 
provide a more "cooperative learning" environment (Dillenbourg, Baker, 
Blaye, & O'Malley, 1996; Hakkinen, Arvaja, Etelapelto, & Rasku-
Puttonen, n.d.) in contrast to a less structured problem-based learning or 
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collaborative learning tasks. Alternatively, it has been suggested that 
collaboration on the Web might not work well for participants with diverse 
academic background (Ragoonaden & Bordeleau, 2000). Mufffoletto 
(1997) has shown that collaboration works well with a graduate course 
where the level of homogeneity among students is higher. 
(12) The context in which the computer conferencing was implemented was 
also a key factor. In campus-based environments, a single Web-based 
course using computer conferencing in the participants' program might 
tum what were considered positive attributes into negatives. Time and 
place independence, instead of offering flexibility, could offer too much 
temptation to procrastinate. It seemed that a course that allowed a 
participant to participate anytime, anywhere was easily forgotten when all 
the participants' other courses demanded attention at particular times and 
places. Time-independence, by default, became time-dependence as the 
course with flexibility got put off until everything else had been attended 
to. Just as having a classroom with comfortable seats and a whiteboard 
does not necessarily ensure an effective course, having an online 
environment with the attributes of time- and place-independence, many-to-
many communication, computer mediation, and text-based communication 
does not ensure an effective online course. 
5.3.2 Implications for participants of Web-based courses 
Not all people are suited for Web-based learning environment. Some may need 
social and interpersonal contact with the instructor and other course participants. 
The independent nature of Web-based course can make them feel isolated from 
others and cause frustration. In this respect, those intending to take Web-based 
courses should have a self-evaluation of their study habits, before registering for a 
Web-based course. Prospective pmiicipants lacking the necessary skills and self-




(1) Many of the Web and computer skills can be learned during the course. The 
participants must be willing to be involved in the learning process. However, it 
could not be denied that previously gained Web and computer skills are added 
advantage in interacting with the Web-based materials and computer 
conferencing sessions. 
(2) After being a traditional participant in a traditional classroom, Web-based 
learning is a significant change for most of these participants. They were 
accustomed to physical interaction that supports emotions and reactions with 
immediate feedback in learning aspects. Participants must prepare themselves 
to be ready to take part in a Web-based course. Participants should evaluate 
their own learner characteristics, technological proficiencies, and readiness for 
participating in a Web-based course by answering short online survey (such as 
the one offered at http://www.petersons.com). Participants of a Web-based 
course could also explore some Web-based or Web-assisted course offered 
free on the Web first or take part in a non-credit Web-based course focussing 
on Web-based learning environment. Those with concerns or questions about 
the Web-based course content and technological demands should contact the 
instructor. 
(3) It is obvious that some participants do not have the required subject matter 
background to take some courses. One needs prerequisite knowledge to learn 
the subject matter. It is not possible to assimilate new knowledge without 
having some structure developed from previous knowledge to build on. 
Participants should prepare themselves for the Web-based course by taking 
appropriate non-credit courses to build up their prerequisite subject matter 
knowledge. 
( 4) The findings also suggest that time management is an important factor for 
success. Web-based courses require more time commitment than a face-to-
face traditional course. Therefore, participants should take time to read and 
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digest the new information carefully since participants who skim over the 
materials are more apt to make mistakes. The benefit of effective time 
management is that participants can learn more about the subject matter in less 
time. Scheduling weekly study periods can be important so participants know 
what they need to do and to take advantage of most productive periods. 
Because of the independent nature of Web-based courses and computer 
conferencing, procrastination is easy unless a participant has a high motivation 
and self-discipline to control their learning. 
(5) Some participants may be more comfortable with Web-based course and 
others may be intimidated. Some participants can learn easily within a group 
and others are better independently. Individual differences and preferences 
may affect learning. It might be difficult to design a Web-based course to 
accommodate all individual preferences. It may not be easy for participants to 
adopt a new learning approach for a Web-based course. However, if 
participants accommodate their learning strengths, it would result in improved 
attitudes toward learning and success in a Web-based course. The participants 
in Web-based course must be more active, motivated and self-discipline than 
in face-to-face traditional course. 
5.3.3 Implications for future research 
Future research could also build on the results of this study by focussing on one or 
more of the following: 
( 1) The findings in this study reported no significant relationship between learning 
styles and participants' satisfaction and achievement in the Web-based course. 
Wang and Newlin (2002), moreover, suggest that psychological characteristics 
such as learning styles, brain dominance, and sensory preference are not 
related to perforn1ance in a Web-based course. However, Wang and Newlin 
(2002) propose that the psychological characteristic of locus of control may be 
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related to performance in a Web-based course. Future studies could explore 
the effects of locus of control on participants' satisfaction with and learning 
from a Web-based course. 
(2) It was identified that the participants' lack of experiences with collaborative 
learning and participants' difficulty in integrating the Web-based course with 
the rest of their campus-based program had an impact on their participation in 
computer conferences. These factors could serve as the basis for a future study 
that compares the participation of full-time distance education participants 
with those taking only one Web-based course as part of a campus-based 
program. There also appears to be a need for research comparing online 
instruction with other modes of distance education for their effectiveness in 
promoting participation and critical thinking. This type of comparative study 
might help to isolate the impact and role of some of the key factors that were 
suggested by this study. 
(3) A future study might also examine whether participants' understanding of 
critical thinking has an impact on their use of critical thinking skills and how 
these skills could be developed in Web-based learning environment. 
( 4) Although this study has provided an analysis of participation levels as they 
relate to certain participants' characteristics in computer conferences, further 
exploration is needed to determine the causal factors linking the participants' 
characteristics with differential participation on computer conferences. 
Dealing with this greater challenge is essential for the practical removal of 
barriers to equitable participation. 
(5) Further research should also be conducted to find the causal nature of the 
relationships between Interactive messages (Social Presence) and Facilitating 
Discourse (Teaching Presence) and the rate of critical thinking messages 
reported in this study. 
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(6) Based on the findings from this study, it has been suggested that it might be 
necessary to provide a more "cooperative learning" environment in contrast to 
a less structured problem-based learning or collaborative learning tasks. A 
cooperative learning structure could possibly improve the group dynamics in 
the problem-based computer conferencing sessions. Alternatively, it is 
suggested that collaboration on the Web might not work well for participants 
with diverse academic background (Ragoonaden & Bordeleau, 2000). 
Mufffoletto (1997) has shown that collaboration works well with students with 
homogeneous academic background. Future studies could also explore these 
two views on improving the quality of collaboration during problem-based 
learning in Web-based courses. 
5.4 Conclusions 
This study investigated the feasibility of implementing problem-based learning, an 
instructional approach that is emerging in the literature of Web-based courses, for 
a Web-based statistics course. Were the participants satisfied with their learning 
experiences? How were their achievements in the Web-based course compared to 
participants' in the face-to-face version of the course? This study looked at some 
participants' characteristics (e.g., gender, age, learning styles, scholastic aptitudes, 
and computer skills) and instructional variables (e.g., instructor-participant and 
participant-participant interactions), which have been reported in the literature, 
that might affect their perceptions and achievements in Web-based courses. In 
addition, this study investigated the effects of two other participants' 
characteristics (participants' statistics background and attitudes toward statistics) 
on their satisfaction and achievement in Web-based courses. These two 
participants' characteristics had not been widely investigated in the literature. As 
the literature on issues related to critical thinking in Web-based courses is still 
emerging, this study used a community of inquiry model (Garrison et al., 2000, 
2001) to analyse the problem-based computer conferencing messages for critical 
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thinking. The community of inquiry model looked at critical thinking using the 
three core elements of cognitive presence, social presence, and teaching presence. 
The findings from this study have provided some positive and encouraging results 
on the use of problem-based learning with a Web-based statistics course. Overall, 
the participants responded positively to the learning environment despite the fact 
that it required them to spend more time with the course, doing different things to 
which they were accustomed. In particular, it should be noted that the majority of 
the participants' perceived the various features of the course and the problem-
based activities did contribute to their learning. Applying problem-based learning 
to a Web-based course appears to be workable and productive. 
But the results do provide information to ponder for future implementation of the 
course. For example, the findings indicate that the participants valued the input of 
the instructor and considered this component as an important part of the teaching 
and learning process. It is essential in future implementation of the course to 
emphasis the importance of the instructor in the learning process and to ensure 
that the participants have adequate accesses and lines of communication with their 
instructor. Additionally, the problem-based computer conferencing sessions did 
not achieve the expected levels of critical thinking activities. These sessions need 
to be structured probably using a cooperative learning apprbach to ensure better 
learning outcomes from the collaborative learning tasks. Alternatively, the groups 
could be made up of participants with homogeneous academic background rather 
than formed randomly. 
Furthermore, participants' educational characteristics (computer skills and 
scholastic aptitudes) and situational characteristics (subject matter background and 
attitudes toward the subject matter) are important variables that can affect their 
satisfaction and achievement in a Web-based course conducted using a problem-
based approach. These variables can also be used to screen future participants of a 
Web-based course to help the instructor to strengthen the participants' 
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prerequisites knowledge in computing and course content and target them for 
additional guidance and support. 
Although the time independence of the Web-based course is an advantage listed 
by the participants, findings from this study and the literature have indicated that it 
could also cause the participants to procrastinate during the course. The 
participants need to manage their time effectively to take advantage of the flexible 
implementation of the course. They need to have a high degree of self-disciplined 
to persevere in the course and make up a study schedule that suit their needs and 
the requirements of the course. 
The community of inquiry model adapted from Garrison et al. (2000, 2001) was 
found to be suitable for analysing the computer conferencing transcripts. Although 
the analysis of computer conferencing transcripts provided only a snap shot of the 
learning activities during the Web-based course, it managed to capture critical 
thinking activities during the discussions. Through these analyses, we can better 
understand online discourses and the functions of social and teaching presence 
during online discourses. For example, in this study, based on the problem-based 
computer conferencing sessions, the interactive type of social presence messages 
and the facilitating type of teaching presence messages could support critical 
thinking discourse. 
The information from this study also poses some important questions for future 
studies on implementing problem-based learning in a Web-based course. For 
example, although this study found learning styles to be not related to the 
participants performance in the Web-based course, the literature has tentatively 
suggest that locus control, that is whether participants feel that their success 
depend on internal or external control could impact on their perforn1ance. This 
course was the only Web-based course within a traditional on-campus program. 
Could this factor have an influence on the findings of this study? Could forming 
homogeneous groupings or using cooperative learning structure improve the level 
of collaboration and critical thinking activities in the computer conferencing 
284 
sessions? The answers to these questions can help the efforts to refine the design 
and implementation of the problem-based learning environment and Web-based 
course. Research and development in this area will ensure that participants 
learning in this instructional model will be enhanced and supported. 
In conclusion, it should be noted that Web-based courses would not make the 
traditional classroom teaching and learning obsolete. It will be an alternative for 
most people who have tight schedules or problems coming to the campus. Web-
based courses also expand the repertoire of the instructor to reach the growing 
number of students who have access to the Web. There is no doubt that the 
increased demand for Web-based courses will create a new challenge for 
traditional classroom learning to transform into Web-based learning. All 
universities and other educational institutions will adopt these types of courses in 
time and this will likely be an addition to existing services rather than a 
fundamental change. Those interested in designing and implementing such 
courses need to consider the special needs of participants and how to maximise 
their learning. Web-based learning pedagogy is still evolving and more research is 
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Letter to participants 
(Malay Language Version) 
SoalSelidik Kursus Berasaskan Web (KMF6013:Statistik Untuk Sains Sosial) 
Terima kasih kerana sudi mengikuti kursus ini dan mengambil bahagian dalam kajian ini. 
Soalselidik ini dijalankan untuk mendapatkan pandangan dan maklum balas anda mengenai 
kursus ini. Saya berbesar hati sekiranya tuan/puan dapat meluangkan masa untuk 
melengkapkan pakej soalselidik yang disertakan. Pandangan anda sangat berharga kepada 
kami dan penting untuk memastikan kualiti kursus ini dapat diperbaiki di masa hadapan. 
Segala maklumat yang anda berikan dalam soalselidik ini akan dianggap rahsia dan identiti 
individu akan dilindungi. 
Terima kasih sekali lagi di atas penyertaan anda dalam kajian ini. 
Yang benar, 
Hong Kian Sam 




Letter to participants 
(English Language Version) 
Questionnaires for the Web-based course (KMF6013:Statistics for Social Sciences) 
Thank you for taking part in this study and participating in the Web-based course. Attached 
with this letter are questionnaires for gathering information and feedback about the course. I 
hope that you will be willing to complete these questionnaires. Your views are very 
important for improving the running of the course in the future. All information gathered are 
confidential and your identity will be protected. 
Thank you for your kind assistance. 
Yours sincerely, 
Hong Kian Sam 
Lecturer for KMF60 13 
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APPENDIX2 
Information sheet for the participants 
Evaluation of a Web-based tertiary statistics course 
using a problem-based learning approach 
[November 2000] 
Thank you for showing an interest in this project. Please read this information sheet 
carefully before deciding whether or not to participate. If you decide to participate we thank 
you. If you decide not to take part there will be no disadvantage to you of any kind and we 
thank you for considering our request. 
What is the Aim of the Project? 
This research project is being undertaken as part of the requirements for a PhD in Education 
at the University of Otago, Dunedin, New Zealand. In this research project, I am interested in 
investigating students' attitudes towards a problem-based learning statistics course conducted 
using the Web. I will examine students' satisfaction with the learning environment, 
interactivity and knowledge construction during group discussions (using computer 
conferencing facilities), effects of the learning environment on attitudes toward statistics and 
the role of socio-psychological factors (age, gender, computer efficacy and learning styles) 
in student learning and experience. 
What Type of Participants are being sought? 
Participants sought are mature, graduate students enrolled in the KMF60 13 Statistics for 
Social Sciences which is a required course to complete the Flexi-Time Master in Human 
Development Program at the Faculty of Cognitive Sciences and Human Development 
(FCSHD), Universiti Malaysia Sarawak (UNIMAS). 
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What will Participants be Asked to Do? 
Should you agree to take part in this project, you will be asked to complete the problem-
based learning web-based statistics course KMF6013 Statistics for Social Sciences. This 
course is completely conducted on the Internet. Access to computers with Internet access are 
available at the Computer Laboratory at FCSHD or the Information Service Centre in 
UNIMAS if you don't have personal Internet access at home. You are expected to regularly 
log on to the course web-site and participate actively in all the learning activities designed in 
the web-based course. During the progress of the course you will be asked to complete four 
survey questionnaires. Your interaction within the web-based learning environment will be 
recorded and transcribed. In the final week of the course (week sixteenth) you will be 
interviewed individually to get an insight of your experience of learning in the web-based 
statistics course. Please be aware that you may decide not to take part in the project without 
any disadvantage to yourself of any kind. 
Can Participants Change their Mind and Withdraw from the Project? 
You may withdraw from participation in the project at any time and without any 
disadvantage to yourself of any kind. 
What Data or Information will be Collected and What Use will be Made of it? 
Data collected will take the form of survey questionnaires, interviews and computer 
conference transcripts. Four survey questionnaires on satisfaction with the learning 
environment, computer self-efficacy, learning style, and attitudes toward statistics will be 
administered at the beginning and at the end of the course. Individual interviews will provide 
insight into your personal experience of the web-based statistics course. The interviews will 
be audio-taped and transcribed. All your active involvement in the discussions using the 
computer conference facilities of the course will be transcribed to provide an understanding 
of the effectiveness of these facilities. The data obtained will be used to answer the research 
questions. The results of the analysis of data will be used in the writing up of my PhD thesis, 
and also in any academic publications that arise from that but any data included will in no 
way be linked to any specific participant. At the completion of the research, I will give you a 
summary of the findings of the research. 
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The data collected will be securely stored in such a way that only the researcher, Hong Kian 
Sam, and his supervisors Dr Kwok-Wing Lai and Professor Dr Derek Holton have access to 
it. At the end of the study any personal information will be destroyed immediately accept 
that, as required by the University's research policy, any raw data on which the results of the 
project depend, will be retained in secure storage for five years, after which it will be 
destroyed. 
What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free to 
contact either:-
Researcher 
Mr Hong Kian Sam 




Dr Kwok-Wing Lai 
School of Education 
University Telephone Number:-
[479 8806] 
University Fax Number:- [479 8349] 
Professor Dr Derek Holton 




University Fax Number:- [479 8427] 
This project has been reviewed and approved by the Ethics Committee 
of the University of Otago 
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APPENDIX3 
Consent form for the participants 
Evaluation of a Web-based tertiary statistics course 
using a problem-based learning approach 
I have read the Information Sheet concerning this project and understand what it is about. 
All my questions have been answered to my satisfaction. I understand that I am free to 
request further information at any stage. 
I know that:-
• my participation in the project is entirely voluntary; 
• I am free to withdraw from the project at any time without any disadvantage; 
• the data will be destroyed at the conclusion of the project but any raw data on which the 
results of the project depend will be retained in secure storage for five years, after which 
it will be destroyed; 
• I am able to read the transcripts of my interview reports and delete any information I do 
not wish to have included in the project; 
• this project involves an semi-structured interview where the prectse nature of the 
questions which will be asked have not been determined in advance, but will depend on 
the way in which the interview develops and that in the event that the line of questioning 
develops in such a way that I feel hesitant or uncomfortable I may decline to answer any 
particular question(s) and/or may withdraw from the project without any disadvantage of 
any kind; 
• the results of the study will be treated in strict confidence and that I will remam 
anonymous. Within this restriction, results of the project will be made available to me at 
my request; 
• any personal information gathered during the project will be confidential and will only 
be seen by the researcher's supervisors, Dr Kwok-Wing Lai and Professor Dr Derek 
Holton and the researcher, Mr Hong Kian Sam; 
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• the results of the project may be published but my anonymity will be preserved. 
I agree to take part in this project. 
(Signature of participant) (Date) 
This project has been reviewed and approved by the Ethics Committee 
of the University of Otago 
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APPENDIX4 
Attitudes toward statistics questionnaire {ATSQ) 
ARAHAN: Baca setiap kenyataan berikut dan jawab berdasarkan perasaan anda 
terhadap kenyataan tersebut. Sila bulatkan pilihan yang paling sesuai 
dengan perasaan anda. Silajawap untuk semua kenyataan. 
DIRECTIONS: Read each of the following statement and answer based on how you feel 
about the statement. Circle the rating category that most indicates your 
feeling about the statement. Please respond to all of the statements. 
Penerangan Singkatan Abbreviations 
STS: Sangat Tidak Setuju dengan 
kenyataan 
SD: Strongly disagree with the statement 
TS: Tidak Setuju lebih daripada setuju 
dengan kenyataan 
D: Disagree with the statement more than 
agree with it 
N: Neutral tidak mempunyai pendapat 
mengenai kenyataan 
N: No opinion regarding the statement 
S: Setuju lebih daripada tidak setuju 
dengan kenyataan 
A: Agree with the statement more than I 
disagree with it 
SS: Sangat Setuju dengan kenyataan SA: Strongly agree with the statement 
1. Saya berpendapat statistik adalah berguna kepada profesion STS TS N s ss 
saya. 
I feel that statistics will be useful to me in my profession. SD D N A SA 
2. Apabila mengetahui bahawa saya perlu mendaftar untuk STS TS N s ss 
kursus statistik ia terus membuat saya berasa gelisah. 
The thought of being enrolled in a statistics course makes SD D N A SA 
me nervous. 
3. Seorang penyelidik yang baik mesti mempunyai latihan STS TS N s ss 
dalam statistik. 
A good researcher must have training in statistics. SD D N A SA 
4. Statistik seolah-olah suatu misteri kepada saya. STS TS N s ss 
Statistics seems very mysterious to me. SD D N A SA 
5. Kebanyakan orang akan mendapat faedah dengan mengikuti STS TS N s ss 
kursus statistik. 
Most people would benefit from taking a statistics course. SD D N A SA 
6. Saya menghadapi kesukaran untuk melihat bagaimana STS TS N s ss 
statistik mempunyai hubungkait dengan bidang pengajian 
saya. 
I have difficulty seeing how statistics relates to my field of SD D N A SA 
study. 
7. Saya berpendapat bahawa mendaftar dalam kursus statistik STS TS N s ss 
adalah satu pengalaman yang tidak selesa. 
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I see being enrolled in a statistics course as a very SD D N A SA 
unpleasant experience. 
8. Saya ingin melanjutkan latihan statistik saya dengan STS TS N s ss 
mengikuti kursus lanjutan selepas kursus jika mempunyai 
peluang. 
I would like to continue my statistical training in an SD D N A SA 
advanced course. 
9. Statistik adalah berguna kepada saya dalam membandingkan STS TS N s ss 
kelebihan relatif antara objek-objek, kaedah-kaedah, 
program-program, dan sebagainya. 
Statistics will be useful to me in comparing the relative SD D N A SA 
merits of different objects, methods, programs, etc. 
10. Statistik tidak begitu berguna kerana ia memberitahu kita STS TS N s ss 
tentang apa yang sudah kita diketahui. 
Statistics is not really very useful because it tells us what we SD D N A SA 
already know anyway. 
11. Latihan dalam statistik adalah relevan kepada pencapaian STS TS N s ss 
saya dalam bidang pengajian saya. 
Statistical training is relevant to my performance in my field SD D N A SA 
ofstudy. 
12. Saya berharap saya dapat mengelak daripada mengikuti STS TS N s ss 
kursus statistik. 
I wish that I could have avoided taking my statistics course. SD D N A SA 
13. Statistik adalah satu komponen yang berfaedah dalam STS TS N s ss 
latihan profesional saya. 
Statistics is a worthwhile part of my professional training. SD D N A SA 
14. Statistik terlalu berorientasi matematik untuk berguna STS TS N s ss 
kepada saya di masa hadapan. 
Statistics is too math oriented to be of much use to me in the SD D N A SA 
future. 
15. Saya berasa resah apabila memikirkan tentang pendaftaran STS TS N s ss 
untuk kursus statistik yang berikutnya. 
I get upset at the thought of enrolling in another statistics SD D N A SA 
course. 
16. Analisis statistik patut dilakukan oleh "pakar" dan bukannya STS TS N s ss 
menjadi sebahagian daripada tugas profesional biasa. 
Statistical analysis is best left to the "experts" and should SD D N A SA 
not be part of a lay professional's job. 
17. Statistik adalah satu aspek yang tidak dapat dipisahkan STS TS N s ss 
daripada penyelidikan saintifik. 
Statistics is an inseparable aspect of scientific research. SD D N A SA 
18. Saya rasa terancam apabila dikehendaki mengendalikan STS TS N s ss 
rumus-rumus matematik. 
I feel intimidated when I have to deal with mathematical SD D N A SA 
formulas. 
;_i 19. Saya berasa seronok dengan kemungkinan menggunakan STS TS N s ss 
statistik dalam pekerjaan saya. 
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I am excited at the prospect of actually using statistics in my SD D N A SA 
job. 
20. Mempelajari statistik hanya membuang masa sahaja. STS TS N s ss 
Studying statistics is a waste of time. SD D N A SA 
21. Latihan statistik akan membantu saya lebih memahami STS TS N s ss 
penyelidikan yang sedang dijalankan dalam bidang 
pengajian saya. 
My statistical training will help me better understand the SD D N A SA 
research being done in my field of study. 
22. Seseorang boleh menjadi "pengguna" dapatan-dapatan STS TS N s ss 
penyelidikan yang lebih berkesanjika mereka mempunyai 
sedikit sebanyak latihan dalam statistik. 
One becomes a more effective "consumer" of research SD D N A SA 
findings if one has some training in statistics. 
23. Latihan dalam statistik menjadikan seseorang mempunyai STS TS N s ss 
pengalaman profesional yang lebih menyeluruh. 
Training in statistics makes for a more well-rounded SD D N A SA 
professional experience. 
24. Penaakulan statistik memainkan peranan yang penting STS TS N s ss 
dalam kehidupan seharian. 
Statistical thinking can play a useful role in everyday life. SD D N A SA 
25. Pengendalian nombor membuat saya kurang selesa. STS TS N s ss 
Dealing with numbers makes me uneasy. SD D N A SA 
26. Saya berpendapat kemahiran statistik perlu diperolehi pada STS TS N s ss 
tahap awallatihan profesional seseorang. 
I feel that statistics should be required early in one's SD D N A SA 
;; 
professional training. 
27. Statistik adalah terlalu kompleks untuk saya gunakan secara STS TS N s ss 
berkesan 
Statistics is too complicated for me to use effectively. SD D N A SA 
28. Latihan statistik tidak begitu penting untuk kebanyakan STS TS N s ss 
profesional. 
Statistical training is not really useful for most SD D N A SA 
professionals. 
29. Pada satu hari kelak, latihan statistik akan menjadi satu STS TS N s ss 
keperluan bagi menjadi warganegara yang berkesan seperti 
juga dengan kemahiran membaca dan menulis. 
Statistical training will one day be as necessary for efficient SD D N A SA 
citizenship as the ability to read and write. 
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APPENDIXS 
Learning styles questionnaire (LSQ) 
ARAHAN: Sila bulatkan pilihan nombor (1 hingga 6) yang paling sesuai dengan 
bagaimana anda melihat diri anda sendiri atau bagaimana anda akan 
menghurai diri anda sendiri 
DIRECTIONS: Please circle the number (I through 6) which corresponds most closely 








Saya melihat diri saya sebagai 
seorang yang bersifat saksama dan 
berpandangan luas. 
I would describe myself as 
impartial (open-minded). 
Saya melihat diri saya sebagai 
seorang yang suka 
bermenung/bertafakur (reflektif). 
I would describe myse(f as 
reflective. 
Saya suka bersifat fleksibel (mudah 
berubah untuk menyesuaikan diri 
dengan keadaan). 
I like to remain flexible. 
Saya menghargai kesabaran. 
I value patience. 
Saya suka perkara-perkara yang 
pelbagai dan tidak menentu. 
I like things to be varied and 
colourful. 
Saya melihat diri saya sebagai 
pemerhati. 
I would describe myse(f as an 
observer 
Saya mengambil pendekatan yang 
kreatif dan penuh imaginasi dalam 
menyelesaikan masalah. 
I take a creative and imaginative 
approach to solving problems. 
1 2 3 4 5 6 Saya melihat diri saya sebagai 
seorang yang tegas. 
I would describe myse(fas 
explicit. 
1 2 3 4 5 6 Saya melihat diri saya sebagai 
seorang yang lebih suka 
melakukan sesuatu 
(berorientasi bertindak). 
I would describe myse(f as 
action-oriented. 
1 2 3 4 5 6 Saya suka bersifat khusus 
( spesi fik). 
I like to be specific. 
1 2 3 4 5 6 Saya menghargai usaha 
menyelesaikan sesuatu 
perkara. 
I value getting things done. 
1 2 3 4 5 6 Saya suka perkara-perkara 
yang tepat dan j itu. 
I like things to be exact and 
precise. 
1 2 3 4 5 6 Saya melihat diri saya sebagai 
seorang yang aktif melakukan 
sesuatu. 
I would describe myse(fas a 
doer. 
1 2 3 4 5 6 Saya mengambil pendekatan 
teratur dan terancang dalam 
menyelesaikan masalah. 
I take a precise and calculated 
approach to solving problems. 
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8. Saya merasa puas hati apabila 1 2 3 4 5 6 Saya merasa puas hati apabila 
memahami sesuatu perkara. saya mempunyai impak ke atas 
!feel good when I understand sesuatu perkara. 
things. I feel good when I have an 
impact on things 
9. Saya suka mengekalkan sifat 123456 Saya suka kekal sefokus yang 
fleksibel dalam diri saya (tidak mungkin dalam apa yang saya 
\,· menjadi terlalu fokus). lakukan. 
I like to stay flexible (not get too I like to get as focussed as 
focussed). possible. 
10. Saya lebih mahir dalam melihat 123456 Saya lebih mahir dalam 
sesuatu perkara daripada pelbagai penyempumaan sesuatu 
perspektif. perkara. 
I am good at seeing things from I am good at getting things 
many perspectives. accomplished. 
11. Saya melihat diri saya sebagai 123456 Saya melihat diri saya sebagai 
scorang yang mudah mengerti dan seorang yang pandai menilai 
mudah dalam menerima pandangan. dan logikal dalam menerima 
I would describe myself as pandangan. 
receptive and accepting. I would describe myself as 
evaluative and logical. 
12. Saya suka melihat perkembangan 123456 Saya suka melihat basil 
yang berlaku. tingkahlaku saya. I like to see 
I like to watch what is going on. result of my actions. 
13. Saya berusaha untuk mencapai 1 2 3 4 5 6 Saya berusaha untuk mencapai 
() 
kecekapan dalam pelbagai ketepatan. 
lapangan. I strive for accuracy. 
I strive for versatility. 
14. Saya seorang yang pendiam. 123456 Saya sentiasa bersedia ( untuk 
I am reserved. bertindak). 
I am prepared (for action). 
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APPENDIX6 
Learning environment questionnaire (LEQ) 
ARAHAN: Kenyataan-kenyataan berikut merujuk kepada pengalaman anda 
menggunakan kursus Statistik berasaskan Web. Untuk setiap kenyataan, 
bulatkan pilihan yang paling sesuai dengan perasaan anda. tentang 
kenyataan terse but. Sila jawap untuk semua kenyataan. 
DIRECTIONS: The following statements refer to your experience using the Web-based 
Statistics course. For each the statements circle the rating category that 
most indicates how you currently feel about the statement. Please respond 
to all of the items 
Penerangan Singkatan Abbreviations 
STS: Sangat Tidak Setuju dengan 
kenyataan 
SD: Strongly disagree with the statement 
TS: Tidak Setuju lebih daripada setuju 
dengan kenyataan 
D: Disagree with the statement more than 
agree with it 
N: Neutral tidak mempunyai pendapat 
mengenai kenyataan 
N: No opinion regarding the statement 
S: Setuju lebih daripada tidak setuju 
dengan kenyataan 
A: Agree with the statement more than I 
disagree with it 
SS: Sangat Setuju dengan kenyataan SA: Strongly agree with the statement 
Penilaian Keseluruhan untuk Kursus Berasaskan Web 
Overall Evaluation of the Web-Based Course 
Saya berpendapat kursus berasaskan Web ini membantu saya 
belajar statistik. 
!felt that the Web-based course had helped me to learn statistics. 
Rekabentuk Antara-muka Kursus Berasaskan Web 
Interface Design of the Web-Based Course 
1. 
2. 
Paparan skrin kursus berasaskan Web tidak berselerak. 
The displays of the Web-based course were uncluttered 
Paparan skrin kursus berasaskan Web memberikan 
perasaan yang menyenangkan. 
The displays of the Web-based course were aesthetically 
pleasing. 
STS TS N S SS 
SD D N S SA 
STS TS N S SS 
SD D N S SA 
STS TS N S SS 
SD D N S SA 
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3. Teks yang digunakan senang dibaca. STS TS N s ss 
The texts was easy to read. SD D N s SA 
4. Grafik yang digunakan dapat memotivasikan pembelajaran STS TS N s ss 
saya. 
Graphics were used appropriately to motivate my learning. SD D N s SA 
5. Ikon navigasi yang sesuai digunakan untuk mengarahkan STS TS N s ss 
saya kepada kandungan kursus. 
The navigating icons were used appropriately to direct me SD D N s SA 
to the content of the course. 
Rekabentuk Kursus Berasaskan Web 
Web-Based Course Design 
1. Rekabentuk kursus berasaskan Web ini mudah-guna. STS TS N s ss 
The Web-based course was user-friendly. SD D N s SA 
2. Sayajelas dengan organisasi kursus berasaskan Web ini. STS TS N s ss 
The organisation of the Web-based course was clear to me. SD D N s SA 
3. Istilah-istilah yang digunakan dalam kursus berasaskan STS TS N s ss 
Web diberi penerangan jelas. 
The terms used in the Web-based course were well SD D N s SA 
explained. 
4. Pelajar dapat menggunakan pelbagai sumber maklumat/ STS TS N s ss 
kognitif dalam kursus berasaskan Web (seperti teks 
elektronik, kalkulator, jadual statistik interaktif dan 
demonstrasi/ simulasi). 
Students could use the different resources in the Web- SD D N s SA 
based course (i.e. online text, calculators, interactive 
statistical tables and demonstrations! simulatiomJ 
5. Rekabentuk kursus berasaskan Web ini dapat STS TS N s ss 
memotivasikan pelajar untuk belajar. 
The design of the Web-based course could motivate SD D N s SA 
students to learn. 
6. Aktiviti-aktiviti dalam kursus berasaskan Web membantu STS TS N s ss 
saya memahami kandungan kursus. 
The activities in the Web-based course helped me SD D N s SA 
understand the course content. 
7. Aktiviti-aktiviti dalam kursus berasaskan Web mempunyai STS TS N s ss 
',~! kaitan dengan matlamat dan kandungan kursus. 
The activities in the Web-based course were related to the SD D N s SA 
course goals and content. 
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8. Maklumbalas yang diberi dalam kursus ini adalah cepat. STS TS N s ss 
Feedback to course activities was prompt. SD D N s SA 
9. Kursus berasaskan Web ini memupuk komunikasi dengan STS TS N s ss 
pengapr. 
The Web-based course facilitated communication with the SD D N s SA 
instructor. 
10. Kursus berasaskan Web ini memupuk komunikasi dengan STS TS N s ss 
pelajar-pelajar lain. 
The Web-based course facilitated communication with SD D N s SA 
fellow participants. 
11. Penggunaan masalah sebenar dalam kursus ini STS TS N s ss 
meningkatkan pemahaman saya tentang kandungan kursus. 
The use of authentic problems in the course enhanced my SD D N s SA 
comprehension of the course content. 
12. Sesi perbincangan berasaskan masalah/kajian kes dapat STS TS N s ss 
meningkatkan pembelajaran saya. 
The problem-based computer conferencing could enhance SD D N s SA 
my learning. 
Sesi Perbincangan Berasaskan Kajian Kes/ Kajian Masalah 
Problem-based Computer Conferencing 
1. Pada keseluruhannya, kumpulan perbincangan saya bekerja STS TS N s ss 
dengan berkesan. 
Overall, my discussion group worked effectively. SD D N s SA 
2. Perbincangan kumpulan meningkatkan pemahaman saya STS TS N s ss 
mengenai konsep asas statistik. 
Group discussion increased my understanding of the SD D N s SA 
underlying basic statistics. 
3. Saya dapat menyumbang kepada perbincangan kumpulan. STS TS N s ss 
I was able to contribute to the group discussion. SD D N s SA 
4. Saya dapat belajar daripada pelajar-pelajar yang lain STS TS N s ss 
semasa proses perbincangan kumpulan. 
I was able to learn fi'om other participants during the SD D N s SA 
group discussions. 
5. Pelajar-pelajar menepati masa dan bersedia untuk STS TS N s ss 
membincangkan kajian kes. 
Participants were on time and preparedfor the problem SD D N s SA 
discussions. 
6. Pada keseluruhannya, fasilitator merupakan tutor kumpulan STS TS N s ss 
yang berkesan. 
Overall, the facilitator was an effective tutor. SD D N s SA 
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7. Fasilitator menemui kumpulan pada masa-masa yang STS TS N s ss 
ditetapkan. 
The facilitator met with the group at the agreed upon SD D N s SA 
times. 
8. Fasilitator membantu kumpulan menghubungkaitkan kajian STS TS N s ss 
masalah dengan konsep asas statistik. 
The facilitator helped the group relate the problem to SD D N s SA 
underlying basic statistics information. 
9. Fasilitator menggalakkan pembelajaran dalam kumpulan STS TS N s ss 
melalui menyoal, mencabar dan mengkritik. 
The facilitator encouraged group learning through SD D N s SA 
questions, challenges, and critiques. 
10. Fasilitator memupuk persekitaran pembelajaran STS TS N s ss 
berkumpulan yang selesa 
The facilitator promoted a comfortable group learning SD D N s SA 
environment. 
11. Saya mendapati meneliti kajian masalah meningkatkan STS TS N s ss 
pemahaman saya mengenai konsep asas statistik. 
I found that working through the problems increased my SD D N s SA 
understanding of the basic statistics information. 
12. Saya mendapati contoh penyelesaian masalah yang STS TS N s ss 
disediakan menambah keupayaan saya belajar melalui 
kajian kes. 
I found that the sample solutions enhanced my ability to SD D N s SA 
work through the problems 
13. Saya dapat mengecam kekurangan dalam pengetahuan asas STS TS N s ss 
saya dan menggunakan jurang perbezaan ini sebagai isu-isu 
pembela j aran. 
I could identifY gaps in my knowledge base, and address SD D N s SA 
these as learning issues. 
14. Saya dapati menggunakan bahan-bahan sumber (teks STS TS N s ss 
online, demonstarsi pembelajaran, dll) meningkatkan 
pemahaman saya mengenai statistik. 
!found that using the resources (online texts, instructional SD D N s SA 






Were the participants' satisfied with the Web-based course? 
What aspects of the Web-based course helped the participants learned in the course? 
What aspects of the Web-based course hindered the learning process? 
Were there any differences in the achievement of the participants in the Web-based course 
compared to the participants of the same course conducted in the face-to-face mode? 
Interview Questions Types of 
Questions 
If I had followed you through a Experience 
typical module of the course, 
what would I have seen you 
doing? 
Based on your experience, what Opinion 
would you say are the strengths of 
this course? What about 
weaknesses? 
What are some things you don't Feeling 
like so much about the course? 
Probes 
Detail-oriented questions, elaboration 
questions and clarification questions 
focussed on the following areas: 
• Course objectives 
• Course content 
• Delivery pedagogy -problem-based 
learning 
• Delivery medium - web-based, the four 
core modules - information resource, 
conversation and collaboration, case 
library and cognitive tools 
• Delivery pace 
• Time efficiency 
• Computer efficacy 
• Learning style 
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Research Questions: 
Were there any differences in participation pattern in the problem-based computer 
conferences based on participants' characteristics? 
Were there evidences of critical thinking based on the problem-based computer conferencing 
sessions? 
Interview Questions 
Some educationists concluded 
that learning group discussions 
would promote learning. Others 
think construction of knowledge 
is an individual effort. How about 
you - what were your experience 
with the discussion sessions? 
Research Question: 
Types of Probes 
Questions 
Experience Detail-oriented questions, elaboration 
questions and clarification questions 
focussed on the following areas: 
• Email 
• Notice Board 
• Discussion Room 
• Notepad (journal) 
Did the Web-based course improve the participants' attitudes toward statistics? 
Interview Questions 
Okay, now I would like to ask you 
to tell me how you feel about 
studying statistics. Some people 
say that humanities students tend 
to have low aptitude for studying 
statistics, what would you say to 
them? 
What was your feeling about 
studying statistics after 
completing this course? 
Types of Probes 
Questions 
Feeling Detail-oriented questions, elaboration 
questions and clarification questions 
focussed on the following areas: 
• Anxiety 
• Usefulness -everyday life, workplace 
and consumer of research 
• Necessary part of training 
• Prior and post course 
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APPENDIX8 
Coding schemes for analysing the interview transcripts 
Activities course participants engaged in: Participants recounting the types of 













Rules of inclusion 
Participant indicated that 
they entered the course 
web site regularly. 
Participant read the online 
texts either online, offline, 
or from a printed copy. 
Participant worked on 
completing the tutorials 
and assignments and/or 
expressed the benefits of 
these activities. 
Participant read additional 
references from the 
library. 
Participant discussed with 
friends and/or instructor, 
through telephone, email, 
Web-based or face-to-face. 
Discussions were related 
to course content, 
tutorials, assignments or 
issues related on 
computers. 
Examples 
"I usually accessed the Web site 
after 5 p.m. for 1 to 1.5 hours ... " 
"You would find me working on 
my computer, printing and reading 
the online texts, ... " 
"I needed to understand the online 
texts in detail as I had little basics 
in the subject, then I would try to 
do the tutorials." 
"I have learned many statistical 
concepts from the tutorials and 
assignments." 
"I printed out the necessary online 
notes and also obtained additional 
reference books from the library." 
"I also discussed with my friends 
through the Web-based 
discussions or through the 
telephone. If I still didn't 
understand the lessons, I would 
meet and asked my friends or 
instructor." 
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External resources. Participant used other 
resources outside of the 
course Web site. These 
resources could be print-
based (e.g. journals and 
conference papers but 
excluding textbooks) or 
other related Web sites. 
"You would notice me surfed to 
other statistics Web site (i.e. 
Statsoft http: 
//www.statsoft.com/). From there I 
could go to other useful statistical 
Web sites with links to ... " 
Advantages of the Web-based course: Participants stating the features of the course 
that they felt were the strengths of the Web-based course. 
Categories 
Flexibility of the 
course. 
Authentic problems 
and application of 
statistics. 
Rules of inclusion 
Participant expressed 
satisfaction with the 
flexible implementation of 
the course indicated by 
comments such as "could 
study at own pace", "saved 
time", "need not travelled 
to class", "promoted self-
learning", and "could 
access the course any time 
and any where." 
Participant felt that the use 
of authentic problems 
provided useful 
experience for completing 
the research thesis or 
applying statistics at work 
place. 
Examples 
"This course has the advantage of 
being flexible. I could study any 
time I want. I usually sleep early, 
as I am tired after work. I would 
wake up early in the morning to 
study when my mind is fresh." 
"I could access the course from 
anywhere. I didn't have to be 
present in class. I was not tied 
down by time constraint and could 
learn at my convenience. I could 
discuss and interact with my 
friends and instructor, although 
not face-to-face." 
"The practical experience in 
analysing and interpreting data 
provided useful experience for the 
research thesis I have to complete 
at the end of the program." 
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Improvement in Participant improved in "My computer skills are 
computer skills. computer knowledge and improving. Previously I only used 
skills after the course. Word to do some typing and 
Improvement was specific Excel. After this course, I had 
to a software i.e. the Web, improved my computer skills. It 
Words, Excel, and SPSS needed time to master the 
or affective, i.e. less computer skills." 
anxious using computers, 
became more confident "Before this course, I was new to 
using computer. using computer. At least now I can 
Participants attributed download material from the Web. I 
improvement to exposure had also learned about SPSS." 
to computing requirements 
in the course. 
Web site design. Participant felt that the "The course Web site had detail 
Web site was well notes and information and it was 
designed, well planned, easy to navigate." 
and well structured. Other 
indications were phrases "The course Web site was easy to 
such as "easy to use", use and easy to access. Download 
"easy to access", and "easy time was fast, and the site was not 
to navigate", "continuity in graphics heavy. The graphics were 
content and readings", and appropriate." 
"user friendly." 
Contacting the Participant could contact "I could discuss and interact with 
instructor. the instructor through my friends and instructor, though 
email, Web-based, not face-to-face." 






satisfaction with the 
continuous assessment and 
the opportunity to be 
involved in the 
assessment. 
Course participants should 
have positive mindsets to 
be successful in this 
course. Instances of 
positive mindset included 
positive thinking/attitude, 
self-disciplined, motivated 
and be prepared for 
independent learning. 
Participants found the 
course to be a new 
experience, which could, 
motivated (phrases such as 
"like", "interested", 
"excited", and "motivated" 
or did not, motivated 
(phrases such as 
"troublesome" and "not 
motivated") the 
participants toward 
studying the course. 
"Since the course was Web-based, 
with all the learning materials 
available online, it was suitable to 
have continuous assessment in this 
course. We could refer to the 
material as we did the 
assessment." 
"The assignment presentation and 
subsequent discussion sessions on 
the assignment was very 
challenging and interesting. In the 
other courses, only the instructor 
could grade the assignments. In 
this course, all the participants 
could discuss and critique our 
work." 
"Participants should have self-
discipline and high motivation to 
study. In this course, participants 
seldom met the instructor face-to-
face. So the participants had to 
depend more on their own efforts." 
"Success or failure depends on the 
initiatives of the participants. If 
they did not log into the course 
Web site then they would not get 
the necessary information. 
Participants should also make 
efforts to meet the instructor and 
use the computer." 
"I liked the course very much. I 
learned a lot from this course. The 
Web-based course was not a 
problem for me. With the Web, I 
can learn faster and smarter than 
the conventional way ... " 
"It was a new experience. I was 
excited to try the course .... " 
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Disadvantages of the Web-based course: Participants stating the features of the 
course that they felt were the weaknesses of the Web-based course. 
Categories 









Rules of inclusion 
Participant learned more 
effectively with readily 
available access to an 
Internet-ready computer or 
felt that an Internet-ready 
computer was a must in 
this course. 
Participant had problems 
following the course 
attributing the problems to 
lacking the required 
mathematical and/or 
information technology 
background and vice 
versa. 
Participant felt that 
background characteristics 
such as age and family 
obligation could effect the 
progress in the course. 
Participant felt unguided, 
lost, or needed immediate 
response during the 
learning process and 
expressed preference for 
face-to-face lectures. 
Examples 
"The course would have been 
more effective for me if I had a 
computer at home. I usually used 
the office or the faculty's computer 
lab." 
"Most of us were weak in statistics 
and had low basic skills in 
mathematics. So we had problems 
with what and how to ask 
questions and discuss." 
"I looked at the course very 
positively, possibly because of my 
strong computer background ... " 
'"'Many of the participants were 
working and might not be able to 
response fast and thus hindered the 
progress of the course." 
"However, when I faced problems, 
I could not ask the instructor 
immediately. Email was quite 
troublesome. I had to wait for the 
reply from the instructor. Though 
the response was fast, sometimes I 
would like an immediate answer. 
Our friends were also busy with 
their own work. Sometimes I felt 
helpless at home." 
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Problems accessing 
the Web site. 
Participant had problems 
accessing the course Web 
site, including phrases 
such as "server down", 
and "forgotten password". 
"At time I could not access the 
course Web site, but that is 
common using the Internet." 
"Sometimes I was not able to 
access the course Web site. It 
could be frustrating at times." 
Problem-based computer conferencing: Participants expressing their views on how 
the problem-based discussions helped in the learning process, effects of the discussions 
on motivation, features of the discussions, what factors impacted on the discussions, the 






Rules of inclusion 
Participant felt that the 
discussions were useful 
and effective because 
"learning should be in 
group", "discussions 
helped to build 
knowledge/skills", "learnt 
better in group", 
"improved understanding", 
"shared knowledge and 
experience", and "group 
members supported each 
other". 
Participant felt motivated 
(phrases such as 
"interesting" and 
"motivated") or de-
motivated (phrases such as 
"unmotivated" and "less 
emphasis on discussions") 
to study by the discussion 
sessions. 
Examples 
"Sometimes other participants 
could help us understand the 
difficult concepts." 
"There should be opportunity to 
exchange ideas, otherwise our 
learning would not improve. 
During group discussions, we 
could get views different from our 
own." 
"When I have problem, the group 
members showed empathy." 
"The group discussions motivated 
us to learn and to look for the most 
suitable approaches to solve the 
assignments. Exchanging thoughts 
and ideas with friends improved 
my understanding .... " 
"To answer a question, I needed to 
refer to books, etc. By then I was 
left behind. I felt unmotivated." 
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to a successful 
discussion. 
Participant felt that both 
learning individually and 
learning in a group was 
important. 
Participant felt unable to 
contribute to the group 
discussions but did learned 
from the discussions 
posted. 
Participant believed that 
• the type of course 
(theory driven versus 
applied knowledge) or 
type of activity (the 
cognitive levels of the 
activity) determined 






the participants to 
reflect on or revisit the 
discussions/ lesson. 
the Web-based 
discussions gave equal 
opportunity for group 
members to take part 
in the discussions. 
"We need both individual and 
group learning. Individual learning 
is important because without 
interest and individual effort you 
can't learn. However, when you 
learn alone, sometimes you may 
feel isolated. Group discussions 
can improve your learning." 
"I couldn't contribute much to the 
discussions. But I did learn from 
looking at the comments posted by 
the other groups during the 
assignment presentation." 
"Some topics in the statistics 
course need further elaboration. 
Calculation parts of the course 
should be taught face-to-face." 
"Courses that are more theory in 
nature, such as human resource 
development courses are better 
suited for Web-based learning than 
statistics or research methods 
courses." 
"The discussions were interesting 
compared to the face-to-face 
discussions, lectures, and 
examination. I could slowly 
understand, interpret, and analyse 
the postings." 
"Everyone have the chance to 
participate and to give their views. 
In face-to-face classes there are 
not so many opportunities ... " 
344 
• characteristics of "I prefer group learning. More 
group members could heads are better than one. 
determine the success However, some students may 
of group discussions prefer to work individually. It also 
(social skills, depends on the group members. If 
mathematics or there are interesting characters in 
information the group than the group work will 
technology skills). be interesting ... " 
• promptness of "As long as the participants could 
feedback from the get the responses fast, the mode of 
instructor and group the communication is secondary. 
members in the Web- For this course, the responses from 
based discussions. the instructor were fast ... " 
• group members ""We need both individual and 
contribution to the group learning. Individual learning 
group discussions, is difficult but it trains oneself to 
group members' be self-reliant. Learning in a 
preparedness to take group, some members tend to do 
part in the discussions nothing and depend on others to 
or willingness to share complete the group tasks." 
knowledge could 
determine the success 
of the discussions. 
Attitudes toward statistics: Participants expressing their attitudes toward statistics, 
perceptions of humanities students toward learning statistics, and feelings after 






Rules of inclusion 
Participant felt anxious, 
phobia, scared, restless, 
disliked or wished to avoid 
studying statistics. 
Participant had positive 
attitudes toward statistics, 
using terms such as "like", 
"not afraid", etc. 
Examples 
"I feel restless and nervous 
whenever statistics is mentioned. I 
am not good at interpreting 
figures." 
"I was not good at statistics in the 
beginning but now at least I 
understand and can use the 
statistical procedures covered in 
this course though I may not have 
mastered them fully." 
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Humanities students Participant felt that "I agree that humanities students 
perceived to be less humanities students were have less aptitude to study 
able to study more competent in statistics. I believe it is quite 
statistics. languages compared to difficult for us. We don't have the 
numbers or figures basic mathematics skills. We feel 
(mathematics). Participant confused when we look at the 
felt that science students mathematical equations. Science 
had an advantage in students are more familiar with 
studying statistics because formulas and symbols. On the 
of their mathematics other hand, we work more with 
background. language, not figures and 
numbers." 
Humanities students Participant felt that all "It is not necessarily true that 
perceived to be just students had the same humanities students have less 
as able to study aptitude to study statistics aptitude to study statistics. It 
statistics. or disagree that arts depends on the individual's own 
students had less aptitude efforts." 
for studying statistics 
Relieved and proud Participant expressed "I am satisfied with the outcome of 
to have completed relief, satisfaction, the course. Now I know how to 
the course. gladness or contentment interpret data and use the relevant 
for successfully tests, make charts and form 
completing the course. hypotheses. I used to do the charts 
manually, now I can use the SPSS 
to generate the charts." 
Need to put in more Participant had to put in " ... But I feel that with proper 
effort, and time in more effort, give more guidance, any student would be 
this course. attention, need more able to study this course." 
guidance, or invest more 
time to learn better in "If we are confident or make an 
statistics. effort, then we can adapt ourselves 
with any subject ... " 
Important and Participant felt that "Statistics is useful, especially in 
challenging subject. statistics a challenging and dealing with numerical data and 
important subject. for carrying out the research 
required in this program." 
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Learning styles: Participants stating suitability of the Web-based course with their 
learning styles. 
Categories 
Learning style suited 
the learning 
environment. 
Learning style could 
be adapted to suit 




Rules of inclusion 
Participant stated that his 
or hers learning style suit 
the course or felt 
comfortable and enjoyed 
the course. 
Participant faced some 
difficulties but later 
adapted and enjoyed the 
learning experiences. 
Participant experienced 
difficulties learning the 
course. 
Examples 
"This is my first Web-based 
course. Yes, I feel comfortable and 
I like the experience" 
"At the beginning, it was quite 
difficult to study this course. But 
as the course progressed, I was 
able to adapt myself to the 
requirements of this course. I did 
individual learning, searched the 
library and the Web, and 
participated in group discussions. 
A student should vary his or her 
learning styles. I would like to 
experience more Web-based 
courses." 
"It was tough ... Need to have the 
discipline to go to the Web site 
regularly. I feel that to learn to 
apply statistics, it is difficult to do 
it totally online ... need some face 
to face tutorials" 
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APPENDIX9 
The researcher and second coder observations based on 15 interview transcripts 
Activities course participants engaged in: Participants recounting the types of activities 
they did regularly in the Web-based course. 
Category 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 % 
agreement 
Access- R 0 0 0 1 0 1 1 0 0 1 2 0 1 
ing the 80.0 
course c 0 0 0 1 0 1 1 1 2 0 0 0 0 1 
Online R 0 0 1 1 1 1 1 1 0 0 0 1 1 1 93.3 
texts c 0 0 1 1 1 0 0 0 0 1 1 
Tutorials 
R 0 2 0 1 0 1 0 1 1 0 
& assign-
93.3 
ments c 0 2 0 0 0 1 0 1 1 0 
Referring R 0 1 0 0 0 0 0 0 1 1 
to recom- 93.3 
mended c 0 1 0 0 0 0 0 0 0 1 
books 
Discussi- R 0 0 0 0 1 0 0 0 1 0 
ons with 93.3 
friends & c 0 0 0 0 0 0 0 0 0 
instructor 
External R 0 0 0 0 2 2 0 0 0 0 0 0 0 0 
resources 80.0 
c 0 0 0 0 0 0 0 0 0 0 0 0 0 
Advantages of the Web-based course: Participants stating the features of the course that 
they felt were the strengths of the Web-based course. 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 % 
agreement 
Flexibili- R 0 2 1 1 2 0 1 1 
ty ofthe 86.7 
course c 0 0 2 1 1 1 1 0 1 1 
Authentic R 1 2 1 0 0 1 1 0 0 0 1 1 2 










R12 0 0111110 
c 1 2 0 0 2 1 1 1 0 
R 0 0 
c 1 0 







































ROOOOOOOOO 0 0 0 
cooooooooo 0 0 0 
RIO 000 0 2 0 0 
C001000102 0 0 
R000302000 0 0 2 
















Disadvantages of the Web-based course: Participants stating the features of the course that 
they felt were the weaknesses of the Web-based course. 





R 0 0 0 0 0 1 0 0 
c 0 0 0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 0 
Maths & R 1 2 0 2 0 0 1 2 0 6 0 0 0 1 1 
computer 










R 0 0 0 0 0 0 0 0 0 0 0 0 
c 0 0 0 0 0 0 0 0 0 0 0 0 0 
R000600 00 0 010 0 2 
C000600000 0 0 0 0 0 2 
R 0 0 0 0 0 0 0 1 0 
Web site C 0 0 0 1 
2 0 
0 0 0 0 0 
2 








Problem-based computer conferencing: Participants expressing their views on how the 
problem-based discussions helped in the learning process, effects of the discussions on 
motivation, features of the discussions, what factors impacted on the discussions, the 
participants' learning habits. 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 % 
agreement 
Assisted R 1 0 0 2 0 0 0 0 1 
in under- 86.7 
standing c 0 0 1 0 0 0 1 0 0 1 
Motiva- R 0 0 0 0 0 0 0 1 1 
tional 93.3 
effect c 0 0 0 0 0 0 1 0 0 1 
Individu-
R 0 2 2 0 2 0 0 5 0 0 0 3 1 
al & group 
effort 
73.3 
c 0 2 2 0 0 1 0 0 3 0 0 0 3 0 
Passive R 0 0 0 0 0 0 0 0 0 0 0 0 1 
learner 93.3 
c 0 0 0 0 0 0 0 0 0 1 0 0 0 0 
Factors 
contribu- R 0 0 0 0 1 0 2 0 0 3 1 
ting to 
73.3 successful 
disc- c 0 0 0 0 0 1 1 0 1 0 0 0 2 1 
ussions 
Attitudes toward statistics: Participants expressing their attitudes toward statistics, 
perceptions of humanities students toward learning statistics, and feelings after completing 
the course. 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 % 
agreement 
Negative R 0 0 0 0 0 0 0 0 0 0 0 0 
attitudes 83.3 c 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
Positive R 0 0 1 1 0 0 0 2 0 1 0 
attitudes c 0 0 0 0 0 8
0.0 
0 1 0 0 0 
Humani-




less able c 0 0 0 0 1 0 0 0 0 0 0 1 
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Humani-
R 0 1 0 ties 1 0 1 0 0 
students as 93.3 
able c 0 0 1 0 1 1 0 1 
Relieved R 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
& proud c 0 0 0 0 0 0 0 0 1 0 1 0 0 0 93.3 
More R 0 0 0 1 0 0 0 2 2 1 
effort & 86.7 
time c 1 0 0 0 0 0 1 0 0 2 1 
Important 
R 0 0 0 1 0 1 0 0 0 0 1 1 1 & challe-
93.3 ngmg c 0 0 0 0 1 0 1 0 0 0 0 1 1 1 subject 
Learning styles: Participants stating suitability of the Web-based course with their learning 
styles. 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 % 
agreement 
Suitable R 0 0 0 0 0 3 0 0 1 0 
86.7 c 0 0 0 0 0 0 1 2 0 0 1 0 
Adapting R 1 0 0 0 0 2 0 1 0 0 0 1 0 0 0 
86.7 c 0 0 0 0 1 1 1 0 0 0 1 0 0 0 
Un- R 0 0 0 0 0 0 1 0 0 0 0 0 0 1 
suitable 93.3 c 0 0 0 0 0 0 0 0 0 0 0 0 0 1 
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APPENDIX 10 
Coding schemes for analysing the computer conference transcripts 
Coding scheme for cognitive presence (adapted from Garrison eta!., 2001). 
Cognitive presence referred to the extent to which the participants in a community of inquiry 


























information that culminated 
in a question 
Asking questions 
Messages that take discussion 
in new direction 
Substantiated/ 
unsubstantiated contradiction 
of previous ideas 
Many different ideas/ themes 
presented in one message 
Personal narratives/ 
descriptions/ facts (not used 
as evidence to support a 
conclusion) 
Author explicitly 
characterised message as 
exploration - e.g. "Does that 
seem about right?" or "Am I 
way off the mark?" 
Added to established points 
but did not systematically 
defended/ justified/ 
developed addition 
Offers unsupported opinions 
Examples 
It has been argued that the 
only way to deliver 
effective distance 
education is a through a 
systems approach. 
However, this approach is 
rarely used. Why do you 
think that is? 
On reason I think it is 
seldom used is that it is too 
complicated to get 
cooperation. Another 
maybe the mind-sets of 
those in charge to change 
practices. 
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Integration Convergence - Reference to previous We also had trouble 
among group message followed by getting cooperation. Often 
members substantiated agreement, e.g. the use of new tools 
"I agree because ... " reqmres new 
Convergence - Justified, developed, organisational structures. 
within a single defensible, yet tentative We addressed these issues 
message hypotheses when we implemented a 
Connecting Integrating information from systems approach, and I 
ideas, synthesis various sources - textbook, think that's why we were 
articles, personal experience successful. 
Creating Explicit characterisation of 
solutions message as a solution 
participant 
Resolution Testing Substantiated assessment or A good test of this solution 
solutions comments regarding the would be to ... and then 
problem solutions assess how ... 
Defending 
solutions 
Coding scheme for social presence (adapted from Rourke et al., 2001). 
Social presence, is defined as the ability of participants in the community of inquiry to 
project their personal characteristics into the community, presenting themselves to the other 













Coventional expressions of 
emotion, or unconventional 





Teasing, cajoling, irony, 
understatements, and 
sarcasm. 
Presents details of life 
outside of class, or express 
vulnerability. 
Using reply feature of 
software, rather than starting 
a new thread. 
Using software features to 
Example 
"I just can't stand it when 
" 
"Anybody out there?" 
"The banana crop in 
Edmonton is good this year 
;-)" 
"Where I work, this is what 
we do ... " 
"I just don't understand this 
question" 
Software dependent, e.g., 
"Subject: Re", or "Branch 
from" 
Software dependent, e.g. 
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others' message quote others entire message "Martha writes:" or "text 
or cut and pasting selections preface by less than <. 
of others' messages. 
Referring Direct references to others' "In your message you 
explicitly to post. talked about Moore's 
others' messages distinction between ... " 
Asking Participants ask questions of "Anyone else has 
questions other participants or the experience with WebCT?" 
moderator 
Complimenting, Complimenting others or "I really like your 
expressmg contents of others' messages interpretation of the 
appreciation reading" 
Expressing Expressing agreement with "I was thinking the same 
agreement others or content of others' thing. You really hit the 
messages nail on the head." 
Cohesive Vocatives Addressing or referring to "I think John made a good 
participants by name point." 
"John what do you think?" 
Addresses or Addresses the group as we, "Our textbook refers to ... " 
refers to the us, our, group. "I think we veered ofi track 
group usmg II 
pronouns 
Phatics, Communication that serves a "Hi all" 
salutations purely social function, "That's it for now" 
greetings, closure. "We're having the most 
beautiful weather here." 
Coding scheme for teaching presence (adapted from Anderson et al., 2001). 
Teaching presence is defined as the design, facilitation and direction of cognitive and 

















appropriate mix of group 
and individual activities. 
Establishing Negotiates time lines for 
time parameters group activities and 
discussions. 
Utilising Providing guidelines and 
Examples 
"This week we will be 
discussing ... " 
"I am going to divide you 
into groups, and you will 
debate ... " 
"Please post a message by 
Friday ... " 
"Try to address issues that 
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medium tips for effective use of the others have raised when 
effectively medium. you post" 
Establishing Modelling appropriate "Keep your message short" 
netiquette netiquette. 
Facilitating Identifying areas Establishing areas of "Joe, Mary has provided a 
discourse of agreement/ agreement and compelling counter-
disagreement disagreement between the example to your 
participants. hypothesis. Would you care 
to respond?" 
Seeking to reach Resolution of cognitive "I think Joe and Mary are 
consensus/ conflicts. saying essentially the same 
understanding thing" 
Encouraging, Commenting and "Thank you for your 
acknowledging, encouraging participants' insightful comments" 
or reinforcing responses. 
participant 
contributions 
Setting climate Supporting and "Don't feel self-conscious 
for learning encouraging participation. about 'thinking out loud' on 
the forum. This is a place to 
try out idea after all" 
Drawing in Drawing in the less active "Any thoughts on this 
participants, participants. issue?" 
prompting 
discussion 
Assess the Moving the discussions "I think we're getting a little 
efficacy of the along and insuring off track here" 
process effective and efficient use 
of time. 
Direct Present content/ Communicating content "Bates says ... what do you 
instruction questions knowledge, providing think" 
instructional support, and 
directing questions. 
Focus the Directing attention to "I think that's a dead end. I 
discussion on particular concepts or would ask you to consider 
specific issues information. II 
Summarise the Summarising the messages "The original question was 
discussion to highlight what has been ... Joe said ... Mary said ... 
covered and what has been we concluded that ... We 
left out in the discussions. still haven't addressed ... " 
Confirm Confirming understanding "You're close, but you 
understanding through assessment and didn't account for ... this is 
explanatory feedback. important because ... 
Diagnose Comments and questions to "Remember, Bates is 
misconceptions uncover misconceptions speaking from an 








Referring participants to 
resources, e.g., textbook, 
articles, Internet, and 
personal experiences 
(includes pointers to 
resources). 
Responding to technical 
questions relating to the 
conferencing software, 
operation of other 
computer tools and 
resources in the course. 
so be careful when you say 
II 
"I was at a conference with 
Bates once, and he said ... 
You can find the 
proceedings from the 
conference at http://www 
" 
"If you want to include a 
hyperlink in your message, 
you have to ... " 
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APPENDIX llA 
Statistically insignificant findings on the relationships between course 
satisfaction and participants' characteristics 
The Web-based course had helped me 
to learn statistics. 
SD D N A SA 
Gender 
Male 0 1 2 8 4 
Female 0 2 3 5 1 
Age 
20-29 0 2 1 6 1 
30-39 0 0 1 4 3 
40-49 0 1 3 3 1 
Initial Web skills 
Novice 0 1 3 2 1 
Intermediate 0 2 2 10 3 
Expert 0 0 0 1 1 
Scholastic aptitude 
3rd Class 0 1 1 1 1 
2"d Lower 0 2 3 10 3 
2"d Upper 0 0 1 2 1 
Learning styles 
Concrete 0 2 4 11 5 
Abstract 0 1 1 2 0 




Statistically insignificant findings on the relationships between course 
achievement and participants' characteristics 
Achievement in the course 
C&C+ B-,B &B+ A-&A 
Gender 
Male 5 8 2 
Female 3 6 2 
Age 
20-29 2 6 2 
30-39 4 3 1 
40-49 2 5 1 
Initial computer skills 
Novice 3 4 0 
Intermediate 5 9 3 
Expert 0 1 1 
Initial Web skills 
Novice 4 3 0 
Intermediate 4 10 3 
Expert 0 1 1 
Learning styles 
Concrete 8 11 3 
Abstract 0 3 1 
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APPENDIX 12A 
Statistically insignificant findings on the relationships between course 
satisfaction and instructional variables 
The Web-based course had helped me 
to learn statistics. 
SD D N A 
The Web-based course facilitated 
communication with fellow participants. 
Strongly Disagree 0 0 0 0 
Disagree 0 1 2 0 
No Opinion 0 1 0 2 
Agree 0 1 1 7 
Strongly Agree 0 0 2 4 
Participants' satisfaction with the course 
activities. 
Dissatisfied 0 1 0 0 
No Opinion 0 0 1 2 
Satisfied 0 2 4 11 
The problem-based computer conferencing 
sessions enhanced my learning. 
Strongly Disagree 0 0 0 0 
Disagree 0 1 1 0 
No Opinion 0 1 3 1 
Agree 0 1 1 8 
Strongly Agree 0 0 0 4 
Time spent on the course. 
More than 9 hours 0 1 0 4 
Between 3 and 9 hours 0 0 2 6 
Less than 3 hours 0 2 3 3 





















Statistically insignificant findings on the relationships between course 
achievement and instructional variables 
Achievement in the course 
C&C+ B-, B & B+ A-&A 
The Web-based course facilitated 
communication with fellow participants. 
Strongly Disagree 0 0 0 
Disagree 2 2 0 
No Opinion 1 2 1 
Agree 2 7 1 
Strongly Agree 3 3 2 
Participants' satisfaction with the course 
activities. 
Dissatisfied 0 1 0 
No Opinion 1 2 0 
Satisfied 7 11 4 
The problem-based computer conferencing 
sessions enhanced my learning. 
Strongly Disagree 0 0 0 
Disagree 1 1 0 
No Opinion 3 4 1 
Agree 2 8 1 
Strongly Agree 2 1 2 
Time spent on the course. 
More than 9 hours 3 4 0 
Between 3 and 9 hours 3 4 3 
Less than 3 hours 2 6 1 
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APPENDIX 13A 
Distribution of messages for each individual participant 
Gender Age Style Web CGPA Math Stat 
A M 40-49 c N 2L 0 + 
B M 40-49 c I 2L 0 N 
c M 40-49 c I 2U A + 
E F 20-29 c I 2U A + 
F F 20-29 c I 2L 0 N 
G M 20-29 c I 2L 0 N 
I M 40-49 c N 2L 0 N 
K F 40-49 A N 2L 0 N 
L F 20-29 A I 2U 0 + 
M M 30-39 c E 2L A + 
N M 40-49 c I 3 0 N 
0 F 20-29 c I 2L 0 N 
Q M 40-49 c I 2L 0 N 
R F 20-29 A I 2L 0 + 
s M 20-29 c I 2L 0 + 
T M 30-39 c I 2L A + 
w M 20-29 c I 2L 0 N 
X F 30-39 c I 2L 0 + 
y F 30-39 c I 3 0 N 
z M 30-39 c N 3 0 N 
Note. M=Male, F=Female. 
Style=Learning style, C=Concrete, A=Abstract. 
Web=Web skills, N=Novice, !=Intermediate, E=Expert. 
2U=211d Upper, 2L=2nd Lower, 3=3rd Class. 











































Stat=Attitudes toward statistics, +=Positive attitudes, N=Neutral attitudes. 
Cognitive=Cognitive presence, Social=Social presence, Teaching=Teaching presence. 
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APPENDIX 13B 
Distribution of messages for each individual participant based on the phases of 
cognitive presence, social presence, and teaching presence 
Cognitive Presence Social Presence Teaching Presence 
T E I R Total A Inter c Total ID FD DI Total 
A 0 4 1 0 5 0 1 0 1 2 0 1 3 
B 1 2 0 0 3 4 8 1 13 1 1 0 2 
c 3 7 1 0 11 0 4 0 4 2 4 3 9 
E 2 35 19 1 57 0 10 3 13 5 10 5 20 
F 0 13 1 0 14 1 3 2 6 2 0 1 3 
G 0 5 0 0 5 1 3 1 5 0 0 0 0 
I 0 1 0 0 1 1 0 0 1 0 0 0 0 
K 0 5 0 0 5 1 1 2 4 0 0 0 0 
L 1 25 6 0 32 0 5 1 6 1 2 1 4 
M 3 6 5 0 14 3 4 1 8 10 10 5 25 
N 0 0 0 0 0 1 0 1 2 0 0 0 0 
0 0 1 0 0 1 1 1 2 4 1 1 0 2 
Q 1 4 0 0 5 0 1 0 1 0 1 0 1 
R 0 8 1 0 9 2 8 0 10 0 1 0 1 
s 0 14 1 0 15 1 10 0 11 0 1 0 
T 0 6 0 0 6 0 5 4 9 0 0 0 0 
w 0 8 0 0 8 1 13 0 14 0 0 0 0 
X 1 2 0 0 3 2 6 0 8 0 0 0 0 
y 0 9 0 1 10 2 9 1 12 0 0 0 0 
z 0 2 0 0 2 1 1 2 4 0 0 0 0 
Note. T = Trigger, E = Exploration, I= Integration, R =Resolution, A= Affective, Inter= 
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